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Figures: 

1. Cocos Island, at month of Arroyo del Cenio. 222 

2. Cocos Island, just south of Chatham Bay. 224 

3. Ma]) showing position of Cocos Island and the course of the 

ecpiatorial countercui-rent during August-Se])tember of a nor¬ 
mal year. 227 

4. Ma]) showing position of (\)Cos Island and the course of the 
current westward from along Central America during 1891, a 

year of extreme displacement southward of the currents. 228 


IXTBODUCTION 

The author s interest in Cocos Island was stimulated I)y an op])ortunity 
to collect mollusks on the island in 1932, during the return of an expedition 
to the (lahlpagos Islands on G. Allan Hancock's motor ci'uiser Velcro III. 
The results of a study of these mollusks are contained in two papers, one on 
marine species (llertlein, 1932) and one dealing with non-marine and 
brackish-water species (Hanna and llertlein, 1938). 

The i)resent paper presents information concerning the species of mol¬ 
lusks which I collected, including those reiiorted on in various publications, 
and summarizes what is known about the relationshi])s and the zoogeographi- 
cal significance of this assemblage. 

In addition to this, duilng the course of this study, information was 
accumulated concerning the occuri*ence and distribution of representatives 
of otlnn* phyla of organisms reported froni Cocos Island. This information 
is included under each major category along with the names of authors and 
dates of pertinent references, which ar(‘ included in the bibliography. How¬ 
ever, no attempt has been made to include all the phyla or all the species 
re])orted from Cocos and scattered tln-oughout the literature. I believe, how¬ 
ever, that the biota h(‘re mentioned is re])resentative of the island. 
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The author gi'atefully acknowledges the aid of several ])ersons without 
whose eoo])eration this paper would not have api)eared in its present form. 
Dr. Alan E. Leviton, Department of Herpetology, California Academy of 
8ci(‘nces, gave h(4pfid criticism of the manuscript. In the same institution, 
]\Ir. Hugh B. Leech and Dr. C. Don ]\IacXeill, De])artm(mt of Entomology, 
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contributed information eoneerniu" the insects of Cocos Island. Dr. Francis 
X. Williams, Chula Vista, California, also furnished information concern¬ 
ing* the insects whicli he obsei’ved on Cocos Island. Dr. Kob(n*t T. Orr, De¬ 
partment of Ornithology and ^Mammalogy, California xVcademy of Sciences, 
and Dr. Paul Sludd, Department of Natural Sciences, Fniversity of Florida, 
aided with information on the birds of this island. Dr. Elizabeth WcClin- 
toek, De])artment of Botany, California Academy of Sciences, gave advice 
concerning the portion of this i)ai)ei* dealing with the botany; and Dr. dohn 
C. Briggs, Deimrtment of Zoology, Fniversity of Biatish Columbia, con- 
ti'ibuted information concerning the fishes of Cocos Island. Dr. Robert 
Robertson, Department of Mollusks, Academy of Natural Sciences of Phila- 
del})hia, cooperated by loaning specimens of some of the s])ecies which were 
reported from Cocos Island by Pilsl)i*y and Vanatta. 

Several members of the Allan Hancock Foundation, Fniversity of South¬ 
ern California, generously contributed their time to furnish infoianation 
and to read those ])ortion.s of the manuscript dealing with their special field 
of study. To these I ex]>ress my sincei*e a])preciation : Dr. John S. Carth 
and iMiss Janet Haig, (b-ustacea; Dr. John I). Soule, Bryozoa ; Dr. Olga 
Hartman, Annelida; i\Ir. Fred Ziesenhenne, Echinodermata. 

iNfiss Veronica Sexton, Librai'ian, California Academy of Sciences, aided 
in making available needed litei'ature, some of which was lent by the Fni¬ 
versity of California, or consulted in the Bancroft Library, Fniversity of 
Washington, Fniversity of ^Missouri, Fniversity of Chicago, San Francisco 
Public Library and Seattle Public Library. 

]\Ir. William Old, Jr., Aineiacan iMuseum of Natural History, New York 
City, kindly checked certain references in the libraries available to him. 
Mr. Robert I. Nesmith, Curator, Foul Anchor Archives, Rye, New York, 
furnished information concerning manu.sci*i})ts and published literature con¬ 
cerning Cocos Island. Mr. William A. Coolidge, Cambridge, Massachusetts, 
generously lent me a copy of a rare paper dealing with an ex])edition to 
Cocos Island by his brother, Amory Coolidge. Bi*. Bruce Halstead, World 
Life Research Institute, Colton, California, and Mr. B. Joseph O’Neil, Bos¬ 
ton Public Library, also furnished useful information. 

Photographs of the Island were made availalde by Dr. John S. Garth, 
Allan Hancock Foundation, and i\Ir. Don Ollis, Santa Barbara, California. 


GENERAL REMARKS 

Cocos Island lies at 5° 32' 57" North Latitude and 86° 59' 17" West 
Longitude, about 500 kilometers (300 miles) west of Costa Rica and about 
630 kilometers (350 miles) northeast of the Galapagos Islands. This island 
was known to marinei'S and caiJographers at least as eaiJy as the first half 
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of the sixteenth century for it was first shown as “Y® de Coqiies" on a maj) 
by Nicholas Desliens, in 1541 (Anonymous, 1920, p. 15). 

Tlie name of this island appeared on many maps and in various publi¬ 
cations during* the following centuries. The abundance of fresh water, wood, 
pigs, sea fowl, fish, and coconuts, and the ease with which they could be 
obtained, made this small island a favorite stopping i)lace of pirates, i)riva- 
teers, and whaling vessels (Colnett, 1798, i). To, mentioned placing 2000 
coconuts on board the Rattlo' when he stoi)i)ed there in 1793). The names 
of various shii)s (see Hancock and Weston, 1960, pp. 300-302) carved in 
the rocks at Chatham Bay are reminders of these early visitors. Two bays 
offer anchorage foi* ships. Wafer Bay is the more attraetiv(‘ for visitors l)ut 



Fig. 1. Wafer Bay, Cocos Island, at the mouth of Arroyo del Genio. View show- 
ing sandy beach, dense vegetation, and a small house used by treasure hunters. 
(Photograph by John Garth, 1931.) 


Chatham Bay, on the northeast side of the island, is more sheltered from 
the prevailing winds and offers more secure anchorage. In 1936, the gov¬ 
ernment of (Josta Kiea issued stamps of several denominations on which 
an outline map of the island appears. 

Politically, Cocos Island belongs to Costa Rica which country exercised 
sovereignty over it when, in 1888,^ August Gissler was nominated Governor 
of the island (see Anonymous, 1920, p, 23) with a concession to search for 
treasure. The circumference of Cocos is about 23.3 kilometers (13 nautical 
miles or 14.6 statute miles), and the land area comprises approximately 46.6 
square kilometers. The highest point, located in the western portion of the 


1. Molina, 1851 (p. 27), mentioned that Cocos Island belonged to Costa Rica. 
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island, is reported to be 849.8 meters (2,788 feet) above sea level (see 
Anonymous, 1935, U.S. IIydrogra])hie Offiee ehart 823, South Pacifie sheet 
1; Anonymous, 1945, U.S. Hydrographic Offiee chart 1685, ed. 9).“ Much 
of the coast is abrupt, and in places towering cliffs reach a height of 182.88 
meters (600 feet). Chul)!) (1933, p. 27) remarked on these high cliffs and 
stated: “It is clear that when the cliffs were being formed the island stood 
some two or three hundred feet higher above sea level than it does now, but 
that since then either it has subsided or the sea level has risen, with the 
result that the lower part of the cliffs is submerged and the lower reaches 
of the matui'e river valleys are flooded.” He also remarked that at some 
places a shore-shelf a few feet above sea level is evidence of post-Pleistoeene 
fall in the sea level. 

The island is comi)osed of volcanic agglomerates, tufts, and chiefly of 
lava flows of labradoritc-andesite and hornblende labradorite-andesite 
(Chubb, 1933, ]). 29). It is situated u])on the southwestwardly trending 
Cocos Ridge (Shumway, 1954) Avhich in general lies aliout 1829 meters 
(1000 fathoms) below sea level. Chubb (1933, p. 30), concluded from a 
study of the rocks that “The Cocos Island analyses [of andesite] compare 
fairly closely with those of the Galapagos basalts, but their alumina and 
l)otash content is higher, and their lime content is lower. Except for their 
abnormally high alumina content they compare better with labi*adorite- 
andesites from Rapa and Tahiti.” Macdonald (1949, p. 1588), however, 
believed that knowledge of the composition of the rocks on (k)cos Island 
is not sufficient to justify ])lacing it in the mid-Paeific petrographic province. 

Sedimentary rocks have been mentioned [Pittier, 1899, j). 144; Cha¬ 
varria iMora (in Pittiei*), P- H58; Thomas, 1960, p. 34] as occurring on the 
island but if ])reseut there, the details are vague. 

Cocos Island, in general, lies within the path of the eastward flowing 
equatorial counter current. Occasionally, howevei*, .southward shifting of 
currents brings the island under the infiueuce of currents sweeping west¬ 
ward from the mainland (see figures 3 and 4). The temperature of the air 
ranges between 20°C. (68^F.) and 33.3°C. (92°E.) (Stewart, 1912, p. 378), 
and the months of greatest rainfall are reported to be May, dune, and duly, 
although there is heavy rainfall throughout the year. The .surface tempera¬ 
ture of the .sea water is reported to be alxmt 26.7°C. (80°E.) Imt there is a 
mean annual variation of about 5°C. (10°F.). 

This beautiful and pictures^pie island is densely covered with vegetation 
in which palms and ceci'opia trees are conspicuous. Abundant rainfall gives 
ri.se to numerous waterfalls which plunge ovei* .steep cliffs. Flocks of sea 
birds (terns, imddies. Frigate-birds, and boobies), flying about the bays, 
and others perched in the trees, add to the attractiveness of the scene. 

2. According to Murphy (1936, p. 317), “The central hills rise to an altitude of 518 meters, which is 
much less than is commonly credited to them.” 
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Fig. 2. East side of Cocos Island, just south of Chatham Bay. View showing cliff, 
waterfall, and dense vegetation. (Photograph by Don Ollis, December 26, 1952.) 


Any attempt to penetrate inland, however, is accomplished with difficulty 
])ecanse of the rough and irregular land sui'face which is covei'ed by dense 
rain forest. Attempts to follow the bed of the stream emptying into 
(hiatham Hay or the one in Arroyo del (lenio (also eited as Canyon del 
Infierno on some maps) at AVafer Hay, is fraught with difficulty. The rocks 
in the stream and along the banks are very slick, and the stream bed is 
frequently interrupted by cliffs forcing the traveler to make a torturous 
detour. The presence of a particidar by, Leucomelina pica, and a species 
of ant, Wasmannia anropunctata, also add to the discomfort of such an 
advenlui’e. One shii)wi‘ecked adventurer (Palliser, Hrawner and Staelnviek, 
p. HU) described his attempt to cross the high ridge between AVafer 
Hay and Chatham Hay, a distance over watei-, by boat, of about 1.6 kilo¬ 
meters (1 mile). lie lost his way in the dense jungle growth of trees, vines, 
tall sharp-edged grass, was di'enched by freciuent torrential rains, and after 
other hari'owing experiences, found his way back to Wafer Hay only after 
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several days had elapsed. Travel over the plateau-like top of the island 
is reported to be less difficult. 

Cocos Island is best known from traditional accounts of treasure reputed 
to be buried there about 3819-1820, the value variously estimated at 60 to 
100 million dollars. A lar^e portion of this is supposed to have been placed 
there by a pirate, Benito Bonito (alias Bennett Graham) of the R el am pa go, 
who looted cities and ships alono- the coast of South America. Tradition has 
it that additional treasure was buried on the island by Captain AYilliam 
Thompson. 

According* to this latter story, a revolution in Peru, in 1820, led authori¬ 
ties in Lima to entrust for safe-keeping to Captain Thompson of the Mary 
Dear the ^^treasure of Lima,” gold and jewels said to be valued at many 
millions of dollars. The vessel made its way to Cocos Island where the 
treasure was reputedly buried at Wafer Bay. The subsequent search with 
expenditui*c of much time, energy, and money has led to over 400 expedi¬ 
tions (Riesenberg, 1951, p. 5) of which at least 25 were well-equipped major 
expeditions. Captain August Gis.sler spent nearly 18 years searching for 
the treasure. 

Although it has been rumored from time to time that these treasure- 
troves have been found, so far as is definitely sub.stantiated, no one has 
found them, ofher than an occasional coin the source of which is unknown. 
A vast amount of litei*ature has grown up based upon these fascinating 
legends of treasures and the search for them, ^fany references to this sub¬ 
ject arc contained in the bibliography. 

For additional general information concerning Cocos Island see the 
following: Anonymous (1920; 1939b; 1945; 1951) ; Beebe (1926) ; Belcher 
(1843); Campbell (1932; 1934); Collenette (1926); Dampier (1729); 
Fraser (1943) ; Gueydon (1948) ; Hancock and AVeston (1960) : Lievre 
(1893); Nesmith (1958); Pittier (1899); Rogers (3931); Rose (1926); 
Schmitt (1939a) ; Slevin (1931) ; Snodgrass and Heller (1902) ; Vancouver, 
1798; AVafer [1699 (1903)]. 

BIOGEOGRAPHY 

An excellent summary of the zoogeography of the vertebrate fauna of 
Cocos Island was published by Schmidt (1930). The general consensus of 
most authors who have given careful consideration to this subject is that tlie 
island received its fauna and flora by transport over open water and that 
the endemic species have ailsen because of geographic isolation. 

The vertebrate fauna of Cocos Island consists of two lizards and seven 
land birds. Townsend reported a snake (not identified as to genus or 
species) from this island, but this record has not been substantiated by any 
subsequent collection from there. The lizards and three endemic land birds 
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differ from any other si)ecies, Init their closest relatives live in Central 
Amei’iea. There are no nathe mammals. A rat, Hattus norvegicus, is re¬ 
ported to have reached the island, nndoulffedly from some of the many ships 
which have anchored there or from an occasional shipwreck. Pigs have been 
introduced, and evidence of their destructive influence is noticeable at 
many places. There ai‘e also rei)orts of other domestic animals including 
cats, goats, deei*, chickens, and even monkeys (Thomas, I960, p. 34), intro¬ 
duced on the island intentionally oi* otherwise, and many of these appear 
to have become established as peiananent members of the animal community. 

The composition of the known invertebrate land and marine fauna is 
])redominantly eastern Pacific in affinities. The evidence as to the origin of 
the spai*se land snail fauna may be considered equivocal. Some authors 
consider their affinity to be with Indo-Pacific forms, othei*s consider the 
relationship to be with American species. It is pi'obalffe that some elements 
of the land snail fauna were dei‘iv(‘d from Central America, and some from 
Polynesia. 

The most comprehensive study of the land plants of Cocos Island is by 
Stewai't (1912). lie re])orted that eight species, 8.69 pci* cent of 77 vascular 
plants, are endemic. Twenty-seven species also occui* on the Calapagos 
Islands where the endemicity was reported to be 40.9 per cent. Stewart 
(1912, pp. 381-383) believed that the flora is that of an oceanic island, of 
more recent origin than that of the Oala])agos Islands, and that its flora was 
derived chiefly from the mainland by chance agencies such as winds, ocean 
currents, and migratory birds, lie, furthermore, concluded that thei'e is no 
evidence to indicate that the island evei* v’as connect(‘d by land with the 
mainland or with the Calapagos Islands. 

Svenson (1935, p. 259) following Johnston (1931, p. 35), mentioned 
that the flora of Cocos Island consists of about 100 species of which about 
10 are endemic, consisting overwhelmingly of ferns, inelanostomes, and 
orchids. lie stated that with the exception of the ferns, virtually none of 
these species occur in the ilabipagos Islands. 

^lore recently Vinton (1951), in discussing a possible explanation for 
the derivation of th(‘ Calapagos fauna and flora, suggested a peninsula ex¬ 
tending southwest from Costa Rica to within a hundred miles of the 
Cala])agos Islands. He postulated that such a land area existed during 
.Miocene time, and included the locality now occupied by Cocos Island (see 
his fig. 1). It was also his belief that such a land area would have deflected 
the cui*rents at tliat time when an open seaway existed across Panama. He 
1 ‘cniarked on the recent origin of Cocos Island and suggested a probable 
Pleistocene age for it. He agi'eed in general with Stewart's opinion concern¬ 
ing derivation of the fauna and flora. 

S(-ho1t (1931) published an excellent discussion concerning the shifting 
ol ()cea,ni(' (uirrents, nortli and south, in the Panamic and northwe.stern 
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Fig. 3. Copy of illustration by Schott (1931, plate 20, figure 1) showing position 
of Cocos Island and the course of the equatorial countercurrent during August- 
September of a normal year. 


South American region. He reported that this shift takes place about every 
seven years, and a decided displacement aliout every thirty-four years. The 
etfect which this phenomenon ])roduced upon the climatic and biological 
features in this region was described hy Murphy (1936, pp. 102-108). Later 
Garth (1946) discussed the effect of this shifting of oceanic currents upon 
the composition of the bracliyuran (crab) fauna of the Galapagos Islands. 
This same shifting of currents whereby Cocos Island is at times in the path 
of the Equatorial Countercurrent, and at other times under the influence of 
westwardly directed currents from off the mainland, can be invoked to 
explain the means of transportation by which the island received most of 
its invertebrate marine fauna. 

The iiercentage of Indo-Paeific species in the invertebrate fauna of 
Cocos Island is small, except in the assemblage of corals and in those groups 
in which the species have an exceptionally wide distribution, such as the 
Ilolothurioidea. These species from the western Pacific may have reached 
the island by the agency of transpacific cuiTcnts, directly, or conceivably 
by progressing eastward from one atoll to another or to truncated submarine 
islets (guyots) (see Ladd, 1960, pp. 143-145) which are known to exist in 
some places in the eastern Pacific. 
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100 * 90 * 80 * 70 “ 



Fig. 4. Copy of illustration by Schott (1931, plate 21, figure 3) showing position 
of Cocos Island and the course of the current westward from along the American 
mainland of Central America during March, 1891, a year of extreme displacement 
southward of the currents. 

Yory few species of invei'tebrates in the marine fanna of Cocos Island 
are identical with Caribbean or Atlantic forms but many closely related 
species occur in that region. 

The following talmlai’ summary itidicating the disti*ibntion of the species 
of a few biologic categories (mostly tliose rei)rescnttHl by a number of 
species), although Itased on lists which undoubtedly do not include all the 
species which may exist on the island, reveals the general interregional 
relationship of thes(‘ gi*oups. Additional collecting, especially in this and 
othei* tropical eastern I^acific islands where corals occur abundantly, may 
r(‘sult in changes in tlic percentages of marine species shown in the various 
regions. 1 believe, however, that the general affinities of the fauna are re¬ 
vealed in this table. Additional remarks on the distribution and affinities 
of th(‘ phyla accompany the lists of si)ccies included under their respective 
categories in the following ])ages. 

Krom the evidence of known distribution of the genera and species, I 
am inclined to agree with Stewart, Schmidt, and Vinton that the biota of 
(’o(‘os Island was dei-ived chietiy from the mainland, by the ('banco agencies 
ol* wind, oc(‘an currents, birds, or pelagic mammals. 
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Tablp: 1. Number and general distribution of species of particular groups of 
animals reported from Cocos Island. 



Number 

of 

Species 

Endemic 

on Cocos 

Island 

Mainland and 
Panamic 
Region 

Galapagos 

Islands 

1 

Indo 

Pacific 

1 

Caribbean- 

Atlantic 

Foraminifera 

17 


14 

13 


1 Mediter¬ 







ranean 

Coelenterata 







Hydrozoa 

Anthozoa 

5 


5 

O 


1 

(corals) 

18 

1 

12 

10 

10 

1 

Bryozoa 

20 


IS 

20 

1 

2 

Ecliinodermata 







Asteroidea 

6 


4 

5 



Ophiurioidea 

15 


15 

12 

1 


Echinoidea 

13 

1 

12 

10 

1 


Holothurioidea 

11 


11 

6 

8 

2 

Mollusca 







Marine and 






Many related 

Brackish Water 

88 

5 

74 

38 

5 

species 

Land snails 

9 

7 



1 or 2 


Annelida 

9 


4 

4 

1 

1 

Arthropoda 







(Crustacea) 

Brachyura 

33 


30 

23 

3 

o 

Anomura 

17 

o 

11 

10 (or 11) 

4 

1 

Myriopoda 

7 

3 

4 




Pisces 

59 

5 

38 

20 

16 


Reptilia 







(lizards) 

2 

2 

Related 

species 




Aves 







(land birds) 

7 

3 

4 





ZOOLOGY 
Phylum PPOTOZOA 
Class Sarcodixa 
Order Foraminifera 

Ammodisnis pacifi.cus Cushman and Valentine. Southern California to 
Panama: Galapagos Islands. 
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Deutaliva filiformis (VOi'bigny. Mainland; Galapagos Islands. 

Dentdlwa c*f. D. jiigosa Williamson. Galapagos Islands. Monaco. 

EggercUa ((c]ve)ia Cushman. (\)rdova, Alaska, to Porn. 

Ilaplophragmoidfs hinicocki Gusbman and iMcGulloeh. Ketchikan, Alaska, 
to Pci*u; Galapagos Islands. 

Lagena striatopunctaia var. excentricifas Cushman and IMcCullocli. Galapa¬ 
gos Islands. 

Xouria pohjmorphinaides Ileron-Allen and Earland. West Mexico to South 
America; Galapagos Islands. 

Reophax agghitinatus Cushman. ^lainland; Gahipagos Islands. 

Ueophax excentricus Cushman, ^lainland; Galapagos Islands. 

Textnhtria articulata d'Orbigny. Southern California to Sechura Bay, Peru. 

Tcxtulana co}nca d'Oihigny. (Julf of California to (\)lombia ; Galapagos 
Islands. 

Textidaria carrugiitu IIcron-Allcn and Kai'land. Gulf of (California to Ecua¬ 
dor; Galapagos Islands. 

TexfuJaria patHonensis Cushman. Gulf of California to Peru. 

Textnhtria schcnchi Cushman and Valentine. Southern California to Cen¬ 
tral America ; Galai)agos Islands. 

Trochammina charlottcnsis Cushman. San Francisco, California, to Co- 
lombia; Galai)agos Islands. 

Trochennmina nitida II. B. Brady. Cordova, Alaska, to Scchura, Peru. 

Vaginulina exiJis Cushman and i\IcCulloch. Galai)agos Islands. 

These 17 s])ecies of foraminifera were j‘ei>orted from Cocos Island by 

(hishman and McCulloch (1939; 1950) and Lalicker and ^IcCulloch (1940). 

Fourteen of these also occur on the mainland and 13 are reported from the 

Gala])agos Islands. 


Phylum COELEXTERATA 
Class IIydrozoa 

The following species were report(Hl from Cocos Island by Fraser (1938; 
1948). 

(dytia cylindrica A. Agassiz. Colombia to Peru; Galai)agos Islands. 
(ronothyraea gracilis Sars. Costa Rica to Pci‘u ; Galai)agos Islands. 
llaJccinm washingtoni X'litting. California to Peru. 

Ohelia covDtiissvralis iMcCrady. ]\Iexico to Panama ; Atlantic. 

Thuriaria oristoides Lamouroux. ^Mexico to Colombia; Galapagos Islands. 

These 5 sp(‘ci(‘s all live on the mainland coast, and 3 have been reported 
Irom the Gala])agos Islands. This class ])robably is represented on Cocos 
Island by more species than shown in the ])i'esent list assembled from only 
a ciir.soi-y search in ])ai)crs j)ublished l)y Frascu*. 
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Class Anthozoa 

Order Pennatulacea 
Family Pennatulidae 

Leioptilus undulatus Verrill [Boone (1933, pp, 16, 57, pi. 19) reported 
Ptilosarcus gurneyi Gray (not P. gurneyi Gray, 1860), from Cocos Island. 
Deichmann (1941a, p. 13) later referred this record to Leioptilus 
unduhdus]. Ma«:dalena Bay, Baja California, to the north end of the 
Gulf of California and south to Panama. 

Order Scleractinia 

(Corals) 

The following species have been reported from Cocos Island by Durham 
and Barna]‘d (1952) and Durham (1962). These, with their geographic 
]‘anges follow: 

Astraiigia dentaia Verrill (Durham, 1962, pp. 45, 46, 52). La Paz, Baja 
California, to Panama. 

Astrangia hondaensis Durham and Barnard (1952, p. 73; Durham, 1962, 
pp. 44, 46). Questionably from Cocos Island and the Galapagos Islands. 
Balanophyllia scheeri Dui'ham (1962, pp. 45, 46, 53). Known only from 
Cocos Island. 

Cladocera dchilis ]\rilnc Edwards and llaime (Durham and Barnard, 1952, 
]>. 58; Durham, 1962, pp. 44, 46). Gahipagos Islands; Atlantic. 
Cycloscris mc.vicana Durham and Barnard (1952, p. 53; Durham, 1962, pp. 

44, 46). Gulf of California to La Libertad, Ecuador; Galapagos Islands. 
Endopachys vaughani Durham and Barnard (1952, p. 103; Durham, 1962, 
pp. 44, 46). Gulf of California; Galapagos Islands. 

Lepioscris digitata Vaughan (Durham and Barnard, 1952, p. 36; Durham, 
1962, pp. 44, 46). Questionably from Cocos Island; Gorgona Island, 
Colombia, to La Plata Island, Ecuadoi*; Hawaiian Islands; Andaman 
Islands. 

Pavona (Pavona) cf. (P.) explannhita Lamarck (Durham and Barnard, 
1952, p. 42; Durham, 1962, pp. 44, 46). Clipperton Island; Indo-Pacific. 
Pavona (Pavona) varians Verrill (Durham, 1962, pp. 45, 46, 50). Colombia; 

Hawaiian Islands; Great Bari'ier Beef; Red 8>ca. 

Pavona (Polyastra) ponderosa Gardiner (Durham, 1962, pp. 45, 46, 50). 
Bonin Islands; Maidive Islands. 

Pocillopora damicornis Linnaeus (Durham, 1962, pp. 45, 46, 48). Panama; 
Galapagos Islands; to Indian Ocean. 

Pocillopora elegans Dana (Durham, 1962, p. 45. 46, 48). Gulf of California 
to the Galapagos Islands; Indo-Pacific. 
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Pocillopora meandrina Dana (J)urham, 1962, pp. 45, 46, 48). Gulf of Cali¬ 
fornia; Indo-Pacific. 

Pocillopom verrucosa Ellis and Solander (Durham, 1962, pp. 45, 46, 48). 
Gulf of California; Galapagos Islands; (dipperton Island; to Indian 
Ocean. 

Porites cxcavafa Verrill (Durham, 1962, pp. 45, 46, 51). Panama. 
Psammocora profundacella Gardiner (Durham, 1962, pp. 45, 46, 49). 

Galapagos Islands; Fanning Island; Funafuti Island. 

Psammocora (^teplianaria) steUata Verrill (Durham and Barnard, 1952, 
]). 30; Durham, 1962, p]). 44, 45, 46, 49). Gulf of California to La 
Libertad, Ecuador; Galapagos Islands; Hawaiian Islands; Fiji. 
Tnhastrca tenuilameJlosa ^lilne Edwards and llaime (Durham, 1962, pp. 
45, 46, 54). Gulf of California to Panama; Galapagos Islands. 

Eighteeir^ species of corals (three identifications doubtful) have been 
reported fium Cocos Island and of these fourteen are reef-building (herma- 
typic) forms. One species is known only fi*om Cocos Island. Twelve species 
(one identification doubtful) live along the eastern Pacific mainland or in 
the Paiiamic province and 10 species (one identification doubtful) live in 
the Galapagos Islands. Ten species (two identifications doubtful) also live 
in Indo-Pacific waters. Only one of the 18 species occurs in Atlantic waters. 

Phylum BKYOZOA 

The following list of species of Bryozoa from (^ocos Island, and their 
occurrence elsewhei'e, was generously furnished by Dr. John 1). Soule. 

These species are all from Allan Hancock Foundation sample number 
328, Chatham Bay, Cocos Island, in 25.6 meters (14 fathoms), February 13, 
1938. Three of these species, as indicated in the list, also were represented 
in Allan Hancock Foundation sample 330, Chatham Bay, Cocos Island, in 
85.95 meters (47 fathoms), February 14, 1938. 

A few species of Bryozoa from Cocos tsland Avere mentioiied by Osburn 
(1950; 1952). 

ApJousina filum (Jullien), 1903. Ih*eviously reported from the Gulf of 
California; Cocos Island; Octavia Pocks, Colombia; Galapagos Islands. 
CeUaria vcleronis Osburn, 1950. Originally reported from the Galapagos 
Islands. This is the fii'st record of its occurrence from Cocos Island. 
VhapcrieUa condjjlata (Canu and Bassler), 1930. Common in the Galapagos 
Islands. It ranges from southeri] California to the GahijAagos Islands. 
\o ])rior record fi*om Cocos Island. 

Cleidochasma contracia (Waters), 1899. Previously reported from the 

3. AccordiriR to Dr. J. W. Durham (verbal communication, October 3, 1962), his record (1962, p. 51) of 
the occurrence of Porites calijornica Verrill from Cocos Island, is incorrect. 
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Galapagos Islands and the Gulf of California. No prior record from 
Cocos Island. 

CoUetosia radiata (Moll), 1803. Widely distributed from the cool temper¬ 
ate waters off Oregon to the Galapagos Islands. No prior record from 
Cocos Island. 

Copidozoum tenuirostre (Ilincks), 1880. Known from northern (California 
to the Galapagos Islands. No prior record from Cocos Island. (Also 
present in sample 330.) 

Crepidacaniha poissoni (Audouin), 1826. Ranges from the Channel Islands, 
California, to the Galapagos Islands. No prior record from Cocos Island. 

Crepidacaniha setigera (Smitt), 1873. Previously repoiled from Cocos 
Island, Galapagos Islands and Florida. 

Discoporella wnheUata (Defrance), 1823. Common from Point Conception, 
California, to Point Santa Elena, Ecuador, including the Gulf of Cali¬ 
fornia, the coast of Costa Rica, and the Galapagos Islands. 

Enantiosxda manica Canu and Bassler, 1930. Reported from the Gulf of 
California, Cocos Island, and the Galai)agos Islands. (Also present in 
sample 330.) 

Iloloporclla hrunnea (Ilincks), 1884. Almndantly represented from off‘ 
British Columlua to tlie Gahipagos Islands. No prior record from Cocos 
Island. (Also present in sample 330.) 

Micopora coriacea inannata Soule, 1959. Common in the Gulf of California. 
Reported fi*om tlie Galapagos Islands. No i)rior record from Cocos 
Island. 

MicroporeUa ciliata (I^allas), 1766. Common from the coast of Oregon to 
the Gahtpagos Islands. No prior record from Cocos Island. 

MicroporeUa marsupiata (Busk), 1860. Known from the Gulf of California 
and the Galapagos Islands. No jirior record from Cocos Island. 

Parellisina curvirostris (Ilincks), 1862. World wide in tropical and tem¬ 
perate waters. No prior record from Cocos Island. 

Reptadeondla vioJacea (Johnston), 1847. Previously reported from the 
Gulf of California, coast of ]\rexico, Cocos Island, and Galapagos Islands. 

BeteporeUina denticxdata gracilis Osburn, 1952. Recorded previously from 
the Gulf of California, Cocos Island, and the Galapagos Islands. 

Retevirgida areolata (Canu and Bassler), 1923. Ranges from southern 
California to the Galapagos Islands. Common at the Galapagos Islands. 
No prior record from Cocos Island. 

Trgpostega venusta (Norman), 1864. Previously reported from the Gulf of 
California, the coast of Mexico, Cocos Island, and the Galapagos Islands. 

Tuhulipora flexuosa (Pourtales), 1867. Previously reported from the Gulf 
of California a7id tlie Galapagos Islands. No prior record from Cocos 
Island. 
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Eighteen of the 20 species in this list live along the mainland in tropical 
eastern Pacific waters. All are known to live in the Galapagos Islands, 9 
in California waters, 2 in the Caribbean ai*ea one of which occurs world-wide 
in tropical and temperate waters. 

Phylum BKACTIIOPODA 
Family Rhynchonellidae 

Ilispanirhynchiaf craneana Dali [as Ilemithyris craneana Dali, 1895, p. 
717; 1920, p. 288; Ilertlein and Grant, 1944, p. 60 as ^^Ilispanirliynchia 
[ ?] ” craneana ]. 

This species was originally dredged off Cocos Island in 2149 meters 
(1,175 fathoms). It has not been reported elsewhere. 

Phylum E( ^III NODE RM AT A 
(lass Astekoidea 

The following is a list of the species of Astei’oidea from Cocos Island 
and their occurrence elsewhere. The records of species not pi*eviously re 
ported from this island were furnished by Mr. Fred Ziesenhenne. 

Coronaster niarcJienns Ziesenhenne (1942, ]). 212). Galapagos Islands. 
LincJiia columhiac Gray (Ziesenhenne, 1962, written communication). Cali¬ 
fornia to I^ei'u; Gabipagos Islands. 

Narcissia gracilis A. II. (dark (Ziesenhenne, 1962, wiltten communication). 

Gulf of California; Galapagos Islands. 

Greasier accidentalis Verrill (11. E. Clark, 1940, ]). 333). Mexico to Peru; 

Socori ‘0 and Cdarion Islands, Revillagigedo Islands; Galapagos Islands, 
Pauliella aenignia Ludwig (Ziesenhenne, 1937, ]). 215). Gulf of California 
to Panama; Clarion Island, Revillagigedo Islands. 

Tamaria ohstipa Ziesenhenne (1942, p. 209). Galapagos Islands. 

Pour of the 6 species of this class reported fi*om Cocos Island also live 
along the mainland, 5 in the Galapagos Islands, and 2 in the Revillagigedo 
Islands. 

Class OiniIuiuoi dea 

The following binttle stars, with their known ranges, have been reported 
fi’om Cocos Island. Reeoi*ds of those not previously i“eported from this 
island were generously furnished by Fred Ziesenhenne. 

A'ni])lno(lia violacea Liitken (A. II. Clark, 1939, p. 2). Los Coronados 
Islaiids, oft west coast of Baja California, ^Mexico, to Colombia (Ziesen¬ 
henne, 1963, written communication). 

Diopederma danianum Verrill (11. L. Clark, 1940, ]). 343). Baja Califoimia 
to Ihinama. 
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Ophiacantha phragma Ziesenhenne (1940, p. 12). Southern California to 
Ecuador; Galiipagos Islands. 

Ophiactis savigniji Muller and Troschel (Ziesenhenne, 1962, written com¬ 
munication). Mainland; Galapagos Islands; Clipperton Island; world¬ 
wide in tropical waters. 

Ophiactis shnplex LeConte (Ziesenhenne, 1962, written eommunieation). 

California to Pern; Galapagos Islands. 

OpMocoma aethiops Liitken (II. L. Clark, 1910, p. 311). Baja California 
to Panama; Galapagos Islands. 

Opliiocoma alexandri Lyman (II. L. Clark, 1910, p. 311). Baja California 
to Panama; Galapagos Islands. 

Ophioderma panamense Liitken (11. L. ClaiL, 1910, p. 312; Ziesenhenne, 
1955, p. 193). San Pedro, California, to Paita, Peru; Guadalupe Island; 
Eevillagigedo Islands; Galapagos Islands. 

Ophioderma variegatum Liitken (H. L. Clark, 1910, p. 313; Ziesenhenne, 
1955, p. 198). San Diego, California, to Panama; Eevillagigedo Islands; 
(ialapagos Islands. 

Ophiomyxa panamensis Liitken and ]\Iortenseii (II. Ij. Clark, 1910, p. 336). 
Gulf of California to Panama; Galapagos Islands; Socorro Island, 
Eevillagigedo Islands. 

Ophionereis dictyota Ziesenhenne (1910, p. 30). Gulf of California, to 
Panama. 

Ophionereis undo Liitken and Mortensen (II. L. Clark, 1910, p. 310). Isa¬ 
bel Island, ^Mexico, to Panama; Galai)ag()s Ishimls. 

Ophiophragmus marginatus Liitken (Ziesenhenne, 1962, written communica- 
tio 2 i). Mexico to Ecuador; Galapagos Islands. 

Ophiophragmus paucispinus Nielsen (Ziesenhenne, 1962, written communi¬ 
cation). Mexico to Costa Eica; Galapagos Islands. 

Sigsheia tineata Liitken and Mortensen (II. L. Clark, 1910, ]). 336). 
Panama; Galapagos Islands. 

Of the 15 brittle stai\s i*eported by II. L. Clark and by Ziesenhenne from 
Cocos Island, all also live in mainland waters, 12 in the Galapagos Islands, 
3 in the Eevillagigedo Islands, Mexico, and 1 in Indo-Pacihc waters. 

Class Ec’iiinoidea 

11. L. Clark (1910; 1918) recorded the occurrence of 13 species of 
echinoids from Cocos Island. These, with their recorded geographic ranges 
follow. 

Centrechinus {= Diadema) mexicana A. Agassiz (H. L. Clark, 1918, p. 
235). Consag Eock, Gulf of California, to La Plata Island, Ecuador; 
Eevillagigedo Islands; Galapagos Islands. 
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Centrocidaris doederJeini A. Agassiz (II. L. Clark, 1948, p. 226). Galapagos 
Islands. 

CJijpcaster oclirus IJ. L. Clark (1947, p. 297). La Paz, Baja California, to 
Ecuador; Galapagos Islands. 

Cljipcaster rotundus A. Agassiz (II. L. Clark, 1948, p. 296). Georges 
Island, Gulf of California, to Santa Elena Bay, Ecuador; Pevillagigedo 
Islands; Galapagos Islands. 

Chjpeaster speciosns Verrill (II. L. Clark, 1940, p. 350). Magdalena Bay, 
Baja California, and the Gulf of California; Pevillagigedo Islands; 
Galapagos Islands. 

Echinomctra van-hnuifi A. Agassiz (II. L. Clark, 1940, p. 349; 1948, p. 
294). Angel de la Guardia Island, Gulf of California, to San Francisco 
Bay, Ecuador; Pevillagigedo Islands; Galapagos Islands. 

Kncopc cocosi II. L. Clark [1948, p. 330; Mortensen (Monogr. Eehin., 1V.2. 
Clypeastroida, p. 448, 1948, as Europe micropora cocosi)^. Known only 
from Cocos Island. 

Eucidaris thouarsn Valenciennes ( II. L. Clark, 1940, p. 347; 1948, p. 229). 
Santa Catalina Island, California; Guadalupe Island, Baja California, 
and the Gulf of California to La Plata Island, Ecuador; Pevillagigedo 
Islands; Galapagos Islands. 

Ilcsperocidaris ixmaincnsis A. Agassiz (II. L. Clark, 1948, pp. 226, 131). 

Off Galera Point, Ecuador; Galapagos Islands. 

Lovenkt cordifonnis A. Agassiz (11. L. Clark, 1940, p. 352; 1948, p. 348). 
Santa Barbara, (California, and the Gulf of California to Guayaquil, 
Ecuador; Kevillagigedo Islands; Galapagos Islands. Hawaiian Islands 
(Ziesenhenne, 1937, p. 236). 

Lyfechin}is pictns yevriW (II. G. Ccpirk, 1940, p. 349). ]\Ionterey, California, 
to the Gulf of (California. 

Mcovia fjrandis Gray (11. L. Clark, 1948, p. 344). Angeles Channel, Gulf of 
(California, to Port Utria, Colombia; PeA illagigedo Islands; Galapagos 
Islands. 

PJdf/iohrissus pacificus TI. L. (Clark (1948, p. 342). Gulf of California to 
Panama Bay and (piestionably from La Plata Island, Ecuador. 

Of these 13 species, 1 is knoAvn only from Cocos Island. All the others 
are known to occur also in the waters of the mainland of the Panamic 
j)rovince. Six of these also occur in the Pevillagigedo Islands and 10 occur 
at the Galapagos Islands. One has been reported from the Hawaiian 
Islands. 

Class IIOLOTEIURIOIDEA 

BnindfotJiuria nrcnirola Semper. Gulf of California to Ecuador; Galapagos 
Islands; bevillagigedo Islands; West Indies. Almost circumtropical. 
Hmndl(dhnria impdtuuR Forskal. (Vdros Island, Baja California, and Gulf 
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of Califol'nia to Colom])ia; (lalapagos Islands; lievillagigedo Islands; 
West Indies. Almost circinntropical. 

Jaegerothuriu inhahilis Selenka. (hilf of California to Ecuador; CJalapagos 
Islands; Eevillagigedo Islands; Hawaii to Australia. 

Lessonothuria parduUs Selenka. Hulf of California to Colombia; Hawaii. 

Almost eircumtropical but lacking in Atlantic and West Indies. 
lAidwigothuria atra Jaeger. Calapagos Islands; Clipperton Island; Hawaii 
to Mozambique. 

Ludwigothuria kefersteini Selenka. ^lexieo to Peru; Cahipagos Islands; 
P e vi 11 a gi ged o I si a 11 ds. 

Microthele difficilis Semper. Culf of Califoi'nia to (bilapagos Islands; Clip¬ 
perton Island; Australia; east coast of Africa to east coast of Pacific. 
Psolus dioviedeae luidwig. Gulf of California to Ecuador; Gablpagos 
Islands. 

Seleiikothuria theeli Deichmann. Gulf of California to Zorritos, Peru; 

Galapagos Islands; Kevillagigedo Islands. 

Semperothuria imitans LudAvig. Gulf of (’alifornia to Panama; Gala])agos 
Islands; Pevillagigedo Islands; Samoa. 

Theelothiiria paraprinceps Deichmann. Gulf of California to Panama; 
Clarion Island, Kevillagigedo Islands. 

These holothurians were i*eported from Coeos Island by Deichmann 
(1941b; 1958). All occur in the Panamic region and all except three also 
live in western l^acific waters. The j^ercentage of these .species reported 
from both the eastern Pacific and Avestern Pacific Avaters is much greater 
than that of mo.st classes of invertel^rates recorded from Coeos Island. 
However, many species in this group of animals, especially the Aspidochi- 
rota, are Avidely di.stributed (see Deichmann, 1958, i)p. 253, 277). 

Phylum MOLLFSreV 
Marine and Brackish-Water ^lollusks 
Class Pelecypoda 

Area (Anadara) reinhurti LoAve [Rost, 1955, p. 227, as Anadara (Sea- 
pharca) reinharti. ] 

Cetoconcha scapha Dali (1902, p. 561). Off Cocos Island in 183 meters (100 
fathoms). 

Crenella divaricata d'Oi'bigny (Soot-Ryen, 1955, p. 130). 

Isognomon (Melina) cliemnitzianum d’Orbigny [Pilsbry and Vanatta, 1902, 
p. 559 (as Perna clieninitzianum d'Orb. (?) ; Dali, 1908, p. 437 (as 
Melina chemnitziana); Ilertlcin, 1932, p. 45 (as Pcdalion chemnit- 
ziamim)]. 
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Isognomon quadrangulavis Eeove [von Martens, 19021), ]). 138 (as Fcrna 
quadrangularis); Pilsl)ry and Vanatta, 1902, ]). 137 (as Ferna quad- 
rangularis): BmWey, 1907, p. 25 (as Ferna eiuadrangularis)]. 

Lithophaga aitennata Deshayes (Bartseh and Rehder, 1939, p. 18). 

TMhophaga (Mgoforccps) aristata Dillwyn (Soot-Ilyen, 1955, p. 141; 
Turner and Boss, 1962, p. 108). 

Osirea pidmula (Carpenter [von ^lartens, 19021), p. 137 (as Ostrca ochracca 
8o\verby) ; Hiolley, 1907 (as Ostrea ocliracea); llertlein, 1932, p. 45 (also 
cited as Ostrca caUiehroa Hanley)]. 

Fecten (Fccten) sericeus Hinds (Hran, 1959, ]). 142). 

Fecten (Cyclopectcn) coroscnsis Dali (1908, p. 405); llertlein (1935, p. 319. 
Original locality only and ])1. 18, figs. 7 and 8) ; Keen (1958, p. 72) ; 
Grail (1959, ]). 30) (Dalis record). 

Fecten (('gclopectcn) cjrquisitus Gran (1959, p. 36). 

Fecten (Oppcnhcimopeeten) hanvovld Gran (1959, p. 155). 

Glass Gastkopoda 

(Marine and Brackish-Water Forms) 

Acanthi)ia hrevidcntata Wood [von ^Martens, 19021), p. 137 (as Monoceros 
hrevidentata): Biolley, 1907, ]). 21 (as Monoceros hreridentatum): 
Idertlein, 1932, p. 45]. 

Acmaea (Nomaeopetta) mesoleuca ]\Ienke [von ^Martens, 1902b, ]). 137 (as 
Acmaea striata Quoy and Gaiiaard) ; Pilsbry and Vanatta, 1902, p. 559 
(as '"Searrud' mesoleuca): Biolley, 1907, j). 26 (Recoi*d of Pilsbry and 
Vanatta (1902), also p. 24 (as Acmaea striata); Tomlin, 1928, ]). 188 (as 
CoUisclIa 7nesoJeuca); llertlein, 1932, ]). 45 (as Acmaea (CoUiseUa) 
aeruginosa ]\liddendorff); llertlein, 1937, p. 306 (von Marten’s record 
(1902b) of Acmaea striata cited)]. 

Acmaea strigateUa Carpenter (Pilsbry and Vanatta, 1902, p. 559). 

Bursa caelata Bi'oderip [von Martens, 1902b, p. 137 (as Ranella caelata): 
Biolley, 1907, j). 21 (as Fanctla caelata)]. 

(Uiducifer cinis Reeve [von Martens, 19021), p. 137 (as FoUia cinis); Pilsbiy 
and Vanatta, 1902, p. 559 (as Tritonidca cinis); Biolley, 1907, p. 21 (as 
FoUia cinis); Keen (1958, j). 398, as Caducifer thalia Pilsbi*y and 
Lowe).] 

(Utntharus (Gemmophos) genonatus Reeve [llertlein, 1932, p. 45 (as Can- 
tharns gcmmatus )]. 

(Uintharus sangninolcntus Duclos [von ^Ntaitens, 1902b, p. 137 (as "'FoUia 
sanguinohnta Duclos — haem(tsto))ia Gray, 1839"); Pilsl)i\v and 
^T)natta, 1902, p. ;)59 (as Tritonidca sanguinoh nta); Biolley, 1907, ]). 
21 (as FoUia sanguinolenta)]. 
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Cerithmvi adustnm Kiener (von ^lartens, 1902b, p. 137; Biolley, 1907, 
p. 22; llerllein, 1932, p. 45.) 

Cerithium m(tc%ilosum Kiener (Pilsbry and Vanatta, 1902, p. 559; Dali, 
1908, p. 437). 

Conus hrunneus Wood (von Martens, 1902b, p. 137; Biolley, 1907, p. 20; 
Tomlin, 1927, p. 155; Hanna and Strong, 1949, p. 269). 

Conus (lain Stearns (Ilertlein, 1932, p. 45; llerllein, 1937, p. 306; Hanna 
and Strong, 1949, p. 305). 

Conus gladiator Broderip (Calif. Acad. Sei. Coll., W. H. Ocdisner collector, 
1905). 

Conus recurvus Broderij) [Dali, 1910, ]). 225 (as (^onus scariphus Dali); 
Hanna and Strong, 1949, p. 280 (Conus scariph^is in synon.)]. 

Conus tiaratus Broderip (Ilertlein, 1932, p. 45; Hanna and Strong, 1949, 
p. 272). 

Cyniatium vestituni Hinds (Ilertlein, 1932, ]). 45). 

Cypraea isahella mexicana Stearns [von ^Martens, 1902b, p. 137 (as Cypraea 
“wahrsclieinlich” isahella Linnaeus); Biolley, 1907, p. 21 (“ ?”); Scliilder 
and Sehilder, 1938, pp. 176, 197 (as Cypraea controversa mexicana); 
Demond, 1957, p. 304 (as Cypraea (Lnria) isahella)]. 

Cypraea moneta Linnaeus [Ilertlein, 1932, p. 45; Ilertlein, 1937, p. 307; 
Ingrain, 1947a, pp. 58 (16), 74 (32); Ingram, 1947b, p. 147 (11); In¬ 
gram, 1948, p. 140; Ingram, 1951, p. 152 (28); Demond, 1957, p. 304 
(as Cypraea (monetaria) nioneta)]. 

Cypraea rasJileighana Melvill [Ingram, 1945, p. 106; 1947a, p. 76 (34); 
1947b, p. 148 (12); 1951, p. 155 (31)]. 

Ellohium stagnalis d’Orbigny [Biolley, 1907, p. 19 (as Auricula (?) stag- 
nalis); Hanna and Ilertlein, 1938, p. 32 (as Auricula stagnalis)]. 

Fissurella vircsccns Sowerby (von Martens, 19021), p. 137; Pilsbiy and 
Vanatta, 1902, p. 559; Biolley, 1907, p. 23; Tomlin, 1928, p. 188; Ilert¬ 
lein, 1932, p. 45). 

llarpa crenata Swainson (Ilertlein, 1932, p. 45). 

Hipponix grayanus iMenke [Pilsbry and Vanatta, 1902, p. 559 (as Amalthea 
grayana): Biolley, 1907, p. 23; Ilertlein, 1932, p, 45 “cf."’]. 

Hipponix pilosus Deshayes [von iMaidens, 1902b, p. 137 (as Hipponix per¬ 
haps harhatus Quoy and Caimard)]. 

Latirus tuhercnlatus Broderip (Dali, 1908, p. 436; Ilertlein, 1932, j). d5). 

Lit t or in a a spcrsa V\u\\pp\ [von iMartens, 1902b, p. 137 {as Littorina aspera); 
Biolley, 1907, p. 23 (as Litforina aspersa): Ilertlein, 1932, p. 45]. 

Littorina conspersa Phili])pi [von Martens, 1902b, p. 137; Biolley, 1907, 
p. 21; Dali, 1908, p. 437 (also, iMalpelo Id.) ; Ilertlein, 1932, p. 45]. 

Littorina modesta Philippi (Tomlin, 1927, p. 168). [Keen (1958, p. 282) 
pointed out that this species ‘‘has been cited from the Panamic province, 
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blit it seems an indetei'minate form with a type loeality in Alaska.”] 

MarginelJa minor C. B. Adams (Bartseli and Rehder, 1939, p. 18). 

]\Ielamims tabogcnsis C. B. Adams [Dali, 1896, p. 452 (as Tralia panamensis 
C. B. Adams); Dali, 1900, j). 97 (as Mfhnnpus pano^nensis); vou 
iMartens, 1900, p. 561 (Dali’s reeord (1900) cited; von ^lartens, 1902b, 
p. 137 (as 3 IeI(nn 2 )i(S tahogcnsis) : Dali, 1908, p. 436 (as MeJampns pana¬ 
mensis): Morrison, 1946, p. 36)]. 

3IeJampus triJincatns C. B. Adams (Hanna and TIertlein, 1938, p. 134). 

3litra> fiiUoni E. A. Smith [(Calif. Acad. Sei. Coll., W. IT. Oehsner collec¬ 
tor, 1905; Sphon, 1961, pp. 34, 35)]. 

3Iitra lens Wood [Dali, 1908, p. 436]. 

3Iitra tristis Swainson (Stanford Univ. Coll.). 

MitreUa ocellata Cmelin [Pilsbry and Vanatta, 1902, p. 559 (as ColumheUa 
crihraria Lamarck) ; Biolley, 1907, p. 26 (record of Pilsbry and Vanatta, 
(1902)]. 

Murex hnmilis Broderi]) (Dali, 1908, p. 436). 

Nerita funicuUita ]\lenke [von iMartens, 1902b, p. 137 (as Nerita hernhardi 
Beclnz); Pilsbry and Vanatta, 1902, p. 559 (as Nerita fnigurans hern¬ 
hardi Pecluz) ; Biolley, 1907, p. 23 (as Nerita hernhardi) : Ilertlein, 1932, 
p. 45 (as Nerita hernhardi)]. 

Nerita ornata Sowerby [von i\[artens, 19021), j). 137; Biolley, 1907, p. 23; 
Dali, 1908, p. 437 (as Nerita seahricosta Lamarck); Ilei'tleio, 1932, p. 45 
(as Nerita seahricosta var. ornata)]. 

Neritina jnh^hryi Tvyon [Biolley, 1907, p. 18 (an Neritina latissima Broderi]) 
var. glohosa Broderip); Ilertlein, 1902, p. 45]. 

NitidelJa sertularium Orb.? (Tomlin, 1927, p. 162). [Record probably 
incorrect. A Patagonian species]. 

OliveUa (OliveJla) cocosensis Olsson (1956, p. 180; Keen, 1958, p. 424). 

Phos cocosensis Dali (Dali, 1917, j). 578; Strong and Lowe, 1936, p. 310; 
Keen, 1958, p. 406.) 

Planaxis planaxis Wood (Dali, 1!)08, p. 436). 

Planaxis jdanicostatnm Sowerl)y [von ^Martens, 1902b, j). 137 (as Planaxis 
planicostatus); Pilsbry and Vanatta, 1902, j). 559 (as Jdanaxis plani- 
costatns); Biolley, 1907, ]). 21 (as Planaxis planicostatus): Tomlin, 
1927, p. 168; Ilertlein, 1932, p. 45]. 

Polinices helicoides Cray [Tomlin, 1927, p. 170 (as Polinices glahella 
Reeve)]. 

Purpura patula pansa Could |von .Martens, 1902b, p. 137 (as Purpura 
patula Linnaeus); j). 140 (as ''Purpura patula L. (pansa Conr.)"'; 
Pilsbry and Vanatta, 1902, ]). 55f) (as Purpura patula); Biolley, 1907, 
p. 21 (as Purpura patula) : Dali, 1908, p. 436 (as Thais patula): Tomlin, 
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1928, p. 163 (as Thais patula); Ilertlein, 1932, ]). 45 (as Thais patula)]. 

Pyrene lahiosa Sowerby [Pilsbry and Vanatta, 1902, p. 559 (as ('olumhcUa 
lahrosa); Biollcy, 1907, p. 26 (as Polumhella lahrosa^ record of Pilsbry 
and Yanatta) ]. 

Siphonaria gigas Sowerby (Dali, 1896, p. 453; Dali, 1900, p. 97; von lilar- 
tens, 1902b, p. 137; Pilsbry and Yanatta, 1902, p. 559; Biolley, 1907, 
p, 25; Dali, 1908, p. 436; Dali, 1909, p. 205; Ilertlein, 1932, p. 45). 

Siphonaria gigas var. characteristica Peeve [Tomlin, 1927, ]). 154 (as 
Siphonaria characteristica); Ilertlein, 1932, p. 45.] 

Tegxda cooksoni E. A. Smith (Tomlin, 1928, p. 187; also Calif. Acad. Sci. 
Coll., AV. II. Oehsner eolleetoi*, 1905). 

TegiiJa maculostriata C. B. Adams [Pilsbry and Yanatta, 1902, ]). 559 (as 
Chlorostoma macnlostriatum C. B. Adams) ; Biolley, 1907, p. 26 (record 
of Pilsl)ry and Yanatta cited)]. [The ty})e locality of T. maculostriata 
is damaica. The si)ecimens so identified by Pilsl)ry and Yanatta from 
Cocos Island resemble the illustration of the tyi)e s])ecimen published 
by Clench and Turner (Occasional Pa])ers on ^Mollusks, Dei)ai‘tment of 
]\Iollusks, ^Museum of Compai'ative Zoblo^y at Harvard College, Yol. 1, 
No. 15, p. 305, pi. 39, fig. 13). The sjdre is higher and the scui)ture 
coarser than that of T. cooksoni E. A. Smith]. 

Tegula gallina niuItifiJosa Stearns [Pilsbry and Yanatta, 1902, p. 559 (as 
Chlorostoma gallinum multifilosiim) : Biolley, 1907, p. 26 (as Chlorostoma 
gallinnm mnltifilosnm, record of Pilsbiy and Yanatta cited)]. [Pecord 
from Cocos Island doubtful. Not known with certainty south of Baja 
California]. 

Thais columellaris Lamarck [von Martens, 1902b, p. 137 fas Purpura 
cohnnellaris); Pilsbry and Yanatta, 1902, j). 559 (as Purpura colnmel- 
laris); Biolley, 1907, p. 21 (as Purpura columdlaris); Dali, 1908, p. 437; 
Ilertlein, 1932, p. 45)]. 

Thais haemastoma hiserialis Blainville [ilertlein, 1932, p. 45 (as Thais 
hiserialis)]. 

Thais (Vasnla) melones Duclos [von ^Martens, 1902b, p. 137 (as Purpura 
melo); Pilsbry and Yanatta, 1902, ]). 559 (as Purpura melones): Biolley, 
1907, p. 21 (as Purpura melones): Dali, 1908, p. 436 (as Thais melones): 
Ilei'tlein, 1932, p. 45 (as Thais crassa Blainville)]. 

Thais speciosa Yalenciennes (Calif. Acad. Sci. Coll., AY. If. Oehsner, col¬ 
lector, 1905). 

Thais triangularis Blainville (Calif. Acad. Sci. Coll., AV. II. Oehsner, col¬ 
lector, 1905). 

Trivia pacifica Cray (Tomlin, 1927, p. 166.) 

Vermeius sp. (von Alartens, 1902b, ]). 137; Biolley, 1907, p. 2o). 
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(Land Forms) 

Ifahroconus (Cocoscomis) hopkinsi Dali (Baker, 1941, p. 225). 
Hahroconus (Psexuloguppya) pacificiis Pfeiffer (Baker, 1941, p. 226). 
Ifahroconus (Cocoslens) pallidus II. B. Baker (1941, p. 224). 

Leptinaria hioUeyi von i\Iartens (Ilanna and Ifertlein, 1988, p. 128). 
Xesopupa (Cocopupa) cocosensis Dali (Ilanna and Ileidlein, 1938, p. 129). 
Ochrodermella bioUeyi von ]\Iartens (Ilanna and Ilertlein, 1938, p. 127). 
Ochrodermella cumingiana Pfeiffer (Ilanna and lleiHein, 1938, p. 125). 
Opeas gracile Hutton (Hanna and Ilertlein, 1938, p. 130). 

Sxiccinca glohispira von Martens (Hanna and Ilertlein, 1938, p. 129). 

The land snails from Cocos Island have been discussed in a paper by 
Hanna and Ilertlein (1938) who have summarized the literature pertaining 
to them. Baker (1941, pp. 223-226) later made changes in the nomencla- 
tin‘e of some of the species. 

Of the 9 species reported from Cocos Island, Opeas gracile Hutton is 
widely distributed ovei- the Indo-Pacific i*egion and evidently is an intro¬ 
duced species. It also is possible that the species of Leptinaria may have 
arrived on the island adventitiously. The other 7 sj^ecies, known only from 
Cocos Island, belong to the genera Hahroconus, Xesopupa, Ochrodermella, 
and Succinea. Kobelt (1899) and Hanna and Ilertlein (1938) suggested 
Indo-Pacihc affinities of the endemic species of these genera on Cocos 
Island. Germain (1934, j). 153), remarked on the small number of species, 
the absence of Buliniulus, and the fact that Ochrodermella also occurs in the 
Caroline Islands. Baker (1941, p. 352) believes that the affinities of the 
land snails from Cocos Island are with species on the American mainland. 
It a])pears probable that some elements of the land snail fauna were derived 
from the eastern Pacific and others fi'om Polynesia. 

For additional information concerning these land snails see Ancey 
(1903); Baker (1945); Biolley (1907; 1908-P)09) ; Dali (1896; 1900)'; 
Glide (1903); von Martens (1890-1901; 1898; 1902a); Pilsbry and Cooke 
(1920). 

Oi dei* Pteropoda 

Limacina inflata d’Orbigny (Howard, 1952, ]>. 13). 

(I’cseus virgula Kang (Howard, 1952, p. 13). 

Diacria (piadridcutaia parva Howard (1952, p. 13). 

Carolina longirostris constricia Howard (1952, p. 13). 

Class A:viphixeura 

Acanthochitona hirudiniformis Sowerby. 

(liifon siokesr) : Biolley, 1907, p. 24 (as Chiton (Uadsia) stokesi) : Dali, 
Chiton (Chiton) stokesii Brodei*ip [Pilsbry and Vanatta, 1902, p. 559 (as 
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1908, p. 436 (as Chiton stokesii): Tomlin, 1927, p. 154 (as Chiton 
stokesii) ; Lelonp, 1956, p. 246.] 

Chiton (Eadsia) goodcdtii Broderip [von Martens, 1902b, p. 137 (as Chiton 
(Eadsia) goodaUi); Boone, 1933, p. 24 (as Chiton (Chiton) goodaVii), 
p. 201 (as Chiton good(dlii)]. 

FlaciphoreUa hJainviltei Broderip (Dali, 1908, p. 357; Dali, 1909, p. 246). 

Class CEPflALOPODA 

Ahraliopsis hoytei Pfeffer (Kobson, 1948, p. 118). 

Argonauta e.rpansa Dali (Kobson, 1932, ]). 197, in synonymy of Argonauta 
cornuta Conrad, 1854, p. 332. Not Argonauta cornutns Bose, Hist. Nat. 
des Coqnilles, vol. 3, j). 262, AN X[1802]). 

Heticocranchia heehei Ko])son (1948, p. 130). 

Liocranchia reinhardti Steenstrnp (Kobson, 1948, p. 128). 

Melanoteuthis heehei Kobson (1932, p. 103). 

Octopus (Octopus) pusiUus Could | Dali, 1909, p. 194 (as Polypus pusillus); 
Kobson, 1929, p. 150]. 

Octopodoteuthis nielseni Kobson (1948, p. 120). 

Onykia (Teleoteuthis, Auett.) sp. (Kobson, 1948, p. 121). 

Polypus januarii Hoyle (Dali, 1909, p. 194). [Locality records from the 
Pacific doubtful according* to Kobson, 1932, ])p. 235, 240. Type locality 
northeast Brazil]. 

Pyroteuthis giardi Fischer (Kobson, 1948, p. 118). 

(?) Stheuoteuthis (Ehynchoteuthis (Ko])son, 1948, p. 125). 

Symplectoteuthis oulaniensis Lesson (Dali, 1909, p. 195; Berry, 1912, p. 304; 

Kobson, 1948, p. 127). 

Taonidium pacificum Kobson (1948, p. 130). 

One of the earliest references in which the occurrence of marine mol- 
lusks at Cocos Island is mentioned is that by Colnett (1798, p. 71) who 
stated “Shell-fish, wei*e scarce, though we collected some very large limpets, 
of a new kind, and a few dead conches. The lattei' were seen in great num¬ 
bers on the beach, and mo.stly inhabited by the Diogenes crab.” It seems 
possible that the large limpets mentioned by Colnett might be referable to 
Siphonaria gigas SoAverby oi* S. gigas characteristica Keeve which occur 
abundantly at some places on this Island. 

The identification of some of the species in the present paper, based 
upon records taken from the literature, may be doubtful, but the general 
composition of the as.semblage is in harmony with other island molluscan 
faunas (except that of Clipperton Island) in the eastern Pacific. Further 
collecting on Cocos Island would undoubtedly yield additional species. I 
believe, however, that the general composition represented by the present 
list is representative of the marine molluscan fauna of this Island. 
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The present list contains 88 species and subspecies (3 species identified 
only as to genus, not included in this number) arranged as follows: Pele- 
cypoda 12, Gastro]ioda 57, Pteropoda 4, Amphineura 4, Cephalopoda 11. 
Of the total only 4 species, 3 pelocypods and 2 cei)halopods, described from 
oi‘ near (\)eos Island, have not been repoiled elsewhere. All but 14 species 
have been repoiled occui-ring on oi* near the mainland. At least 38 species 
listed here also have been rei)Oiled from tlie Galapagos Islands and at 
least 33 s])ecies occur in the Gulf of Califoi'nia. Two gastropods, belonging 
to the genus Cypritca, and 3 ceplialopods, also have been reported from 
Indo-Pacific waters. 

The 4 species of i)teroi)ods re]K)rted from Cocos Island by Howard 
(1052, ]). 13) also occur at othei* localities in the eastern Pacific. 

The marine molluscan fauna of Cocos Island conti‘asts decidedly with 
that of Clii)perton Island where neai*ly 50 per cent of the species are Indo- 
Pacific forms or have affinities with species in the central or western Pacific 
(see Tlertlein and Emerson, 1053; 1057). 

Phylum ANNELIDA 

Chloda (ntijpd Chamberlin (Hartman, 1030a, j). 3). Southern California 
to Panama. 

(liloeia viridis Schmarda (Hallman, 1040, ])p. 100, 205. Also cited from 
Cocos Island as C. (uplorhis Ehlrn's by Ti'eadwell, 1028, p. 450). Gulf of 
California to Panama and the (Jala])agos Islands; West Indies. 
Ensigalion sphumim Hartman (10301), ])}). 10, 17, 50). Farallou Islands, 
California, to Cocos Island, and the (bila})agos Islands. 

Lfpidonoius furvilUtius YA\\qvh (Hailman, 10301),]). 10). Cited from Coeos 
Island on page lb but on page 2 cited fi‘om Wreek Bay, Chatham Island, 
Galapagos Islands. 

Nerine cirratuhis hirsntiis Treadwell (1028, j). 470, as Spio hirsiita); Hart¬ 
man (1050, p. 300). Known only fi*om Cocos Island. 

N atopy (JOS crinita Grube (Treadwell, 1028, p. 450). St. Helena Island. 
Perino'fis helleri Gnd)e (Cited fi*om Cocos Island as Ncanthes ohscura 
Treadwell, 1028, ]>. 472). Philippine Islands. 

Psammolyce spinosa Hartman (10301), pp. 10, 17, 74). Clailon Island, 
Kevinagigedo Islands, ^Mexico. 

SihfucJdis fused Johnson (Hartman, 1030b, pp. 10, 17, bl). Washington 
to Panama and the Galapagos Islands. 

A few species of this group have been re])orted from Cocos Island by 
Treadwell (1028) and Hartman (1030a, 1030b, 1040). All exeept two of 
these have also been i*e})oi1od fi*om mainland waters. The nonienelature 
followed h(‘re is that of Hartman (1050). 
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Phylum AHTirPOPODA 
Class Crust A CPI A 
Subclass Copp:poda 


Gloiopotes oniatus Wilson. 

PenneUa instruct a Wilson. 

These two species, parasites on a sailfish, were reported from off Chat¬ 
ham Bay, Cocos Island by Schmitt (1939b, p. 27). 

Subclass ClKRIPEDIA 

Conchoderma, “very probably ('. virgatum (Spengler)" (Schmitt, 1939b, 
p. 27). Attached to a coi)ei)od, Pennclla instrncta AVilson (with sucker 
fish, Eclieneis remora Linnaeus), taken from a sailfish from off Chatham 
Bay, Cocos Island. 

Tetraclita squamosa Bru^uiere [von Alartens, 19021), ]>. 138, (as Tetraclita 
(type, error) porosa Cmelin)]. World-wide in tropical and subtropical 
seas (see IMlsbry, 1916, U. S. Nat. Alus., Bull. 93, p. 249). 

Tetraclita squamosa miUcporosa Pilsbry (llertlein, 1932, p. 45). Originally 
described from Albemarle Island, Calai)agos Islands (Pilsbry, 1916, 
U. S. Nat. AIus., Bull. 93, p. 257). 


Subclass AIalacostraca 
Order Amphipoda 

Podoceropsis duhia Shoemakei* (1942, p. 32, fig. 12). Originally deseribed 
from (fiiatham Bay, Cocos Island. 

Talorcliestia fritzi Stebbing* (1903, j). 928). Originally described from Cocos 
Island. 


Order Decapoda 
Brachyura 

Or. John Garth furnished the following list of species of spider ci'abs 
from Cocos Island: 


Family Majidae 

Euprognatha bifida Pathbun. Alainland. 

Euprognatha granulata Faxon. Alainland; Galapagos Islands. 
Ilerhstia tumida (Stimpson). AEainland. 

Tnachoides Jaeris Stimpson. Alainland. 

Lissa auriviUiusi Eathbun. Alainland; Galapagos Islands. 
TAssa tuherosa Rathbun. Alainland. 
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Mici’OpJirys hra}ic]iialis Ratlibiiii. Mainland. 

Microphrys triangulatus Lockington. Mainland; Galapagos Islands. 

Mithnfx (MifJimx) spinipes (Bell). .Mainland; Galapagos Islands. 
Foclochela JieinphiUi (Loekington). ^Mainland. 

Splienocarcinus ayassizi Rathbnn. ^lainland; Galapagos Islands. 
Steuocionops orata (Bell). ^Mainland; (iala])agos Islands. 

StcnorhyncJnis (hhilis Smith. ^Mainland; Galapagos Islands. 

Telfophnys cnstuJipcs (Stimpson). Mainland; Gabipagos Islands. 

Family Parthenopidae 

ThyroJdmhrus ylasseUi Garth (fonnerly known as T. erosus Rathbnn). 
^Mainland. 

According to Dr. Garth, all these species also occur on the mainland 
and none is found in the Indo-Pacific. He stated: ‘‘The only semi-endemics 
among the brachynrans that I recall are Euproynatha yranulata Faxon, 
shared with the Galapagos Islands, and Portunus (Aehelous) hvevimanns 
(Faxon) (family Portunidae), shared with the Revillagigedo Islands.” 

The following records of Brachyiiran crabs from (^ocos Island, with 
their general distribution, are taken from Boone, Rathbun, and others. 

Family Majidae 

Mithmx (MithvacnJici) dentienUdns Bell. Mainland; Galapagos Islands. 
Panidasyyius depressus Bell (Garth, 1058, p. 81). Mainland. 

Family Parthenopidae 

Partheuopf (Platylamhnis) exilipes Rathbun. ^lainland; Galapagos Islands. 

Family Portunidae 

Portunus (Aehelous) hrevimanus Faxon. Gocos Island, type locality; 
Revillagigedo Islands. 


Family Xanthidae 

Carpilodes cinciimanus AVhite. Galapagos Islands. [Accoi-ding to Rath])un 
(U. S. Nat. AIus., Bull. 152, p. 242, 1930), Lionieva coco Sana Boone, type 
locality, Cocos Island, is a synonym of (\ cinctiniauus]. 

Eriphia squamxda Stimpson. Alainland; Galapagos Islands. [According 
to Garth (Allan Hancock Pacific Fxpeditions, Vol. 5, No. 10, p. 486, 
1946) Boones record (1927) of Eiijdiia yranuJosa A. Milne Edwards 
from Cocos Island is referable to E. squamata]. 


VoL. XXXIIj HERTLEIN: BIOGEOGRAPHY OF COCOi^ ISLAND 


247 


Leptodius cooksoni fliers. Gahipag'os Islands; Clarion Island, Revillagigedo 
Islands. [According to Glassell (Trans. San Diego Soc. Nat. Hist., vol. 
7, no. 38, p. 453, 1934), Boones record (1927) of Xanthodhis Johatns 
A. Milne Edwards, a female from Cocos Island, is based on a yonng 
specimen of Leptodms cooksoni]. 

Micvopanopc poUtn Tlathbnn [1902, p. 281 (as Xanthias poJihis)]. Gnlf of 
California; maiidand; Galapagos Islands. 

Oziiis tennidactiflus Lockington [Boone (1927, p. 225) as Ozius agassizii 
A. ]\Iilne Edwards, a si)ecies now believed to be a synonym of Ozms 
temiidactyhis Lockington (see Glassell, Trans. San Diego Soc. Nat. Hist., 
vol. 8, no. 14, p. 104, 1935, as Ozius tennidactyJos)]. Mainland; Gala¬ 
pagos Islands. 

Ozius verreauxii de Saussnre. Mainland; Galapagos Islands. 

Trapezia cymodoce fcrruginea Latrcille. Mainland; Galapagos Islands; 
Indo-Pacific. 


Family Grapsidae 

Grapsus grapsus Linnaeus. ^lainland (cast and west coasts); Galapagos 
Islands. [According to Dr. Garth (written communication), Boones 
record (1927) of Pachygrapsus crassipes Kandall from C^ocos Island, 
was based ni)on a young si)ecimen of Grapsus grapsus]. 

Pachygrapsus transversus Gibbes. ^lainland (east and west coasts); Gala¬ 
pagos Islands. 

PJagusia immacuJata Lamarck. ]\rainland; Galapagos Islands; Indo-lhicifie 
[Also recorded from Cocos Island by Garth (Allan Hancock Pacific 
Expeditions, vol. 5, no. 10, p. 512, 1946)]. 

PJanes cyanca Dana. GO miles south of Cocos Island; mainland; Galajiagos 
Islands; Indo-Pacific. [According to Chace (]b*oc. U. S. Nat. ^NFus., vol. 
101, no, 3272, p. 70 et seq., 1950), records of Planes minufus Linnaeus 
(such as that of Boone, 1927) from the ea.stcrn Pacific are referable to 
P. cyanea]. 


Family Gecarcinidae 

Cardiosoma crassum Smith (Schmitt, 1939b, p. 27). A land crab. San Jose, 
Baja Califoiaiia, Mexico, to the mouth of the Tumbes River, Peru. 

Family Ocypodidae 

Uca panamensis Stimiison. ^Mainland; Galapagos Islands. [According to 
Crane (Zoologica, New York Zool. Soc., vol. 26, pp. 205, and 178, 1941, 
respectively), Boones record of Uca galapagensis Rathbun, based upon 
a female from Cocos Island, is now referable to P. panamensis, and her 
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record of U. gala jja gen sis, a male, from tlie (Jalapag’os Islands, is re¬ 
ferable to U. macvodactijla IMiliie Edwards and Lncas]. 


Family Calappidae 

Calappa convej'a de Saussnre. ^Mainland; Oalapagos Islands. 

Anomura 


]Miss Janet Haig furnished the following list (supplemented by three 
species by Boone, 1932) of Anomui‘an crabs from Cocos Island with their 
occurrences elseAvhere. 


Family Coenobitidae 

Coenohita comjjressus II. ^lilne Edwards. ^lainland; Calapagos; Indo- 
Pacific. 


Family Paguridae 


Pagurns californiensis Benedict (Boone, 1932, p. 9). ^lainland; Galapagos 
Islands. 

Calcinus explorator Boone (1932, p. 22; Chace, 1962, p. 624). Galai)agos 
Islands. 

PgJopagunis hirtimanas P\ixon. Galapagos Islands. 

Pglopagnrus longimanns Faxon. Known only from Cocos Island. 


Family Porcellanidae 

Petrolisthes cocoensis Haig (1960, p. 117). Cocos Island, pi'obably endemic. 
Pctrolisthes e(heardsn de Saussure. ^lainland. 

Petrolisthes niarginatvs Stim])son. ^lainland. 

Petrolisthes ortmanni Nobili. ^Mainland. 

Petrolisthes tonsorius Haig. Mainland. 

P'amily Hippidae 

Ilippa denticulatifrons Micrs (Boone, 1932, p. 58). Galapagos Islands; 
Indo-Pacific. 

To these may be added tlie following ^Iaci'ui*an forms: 

Family Palaemonidae 

Praehgcarpus hiungmculatns Lucas (llolthuis, 1952, ])p. 6, 7). Gulf of C^ali- 
lornia to Colom})ia; East and West Americas; (»ahi])agos Islands; ^ledi- 
teri-anean; Indo-Pacific. 

Macrohranehium amerieannm Bate (llolthuis, 1952, pp. 130, 131, 132. Also 
cited Irom (V)cos Island as M. jainaieense llerbst by Beebe, 1926, p. 435, 
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and by Boone, 1930, pp. 20, 146). Baja California to Pern; Galapagos 
Islands. 

Macrohranchium hancocki llolthnis (1952, pp. 112, 113. Also cited from 
Cocos Island as M. olfersii Wieginann by Beebe, 1926, p. 435, and Boone, 
1930, pp. 20, 143). Costa Rica to Colombia; Galapagos Islands. 

PaJacmon (Palacmon) ritteri Holmes, llolthnis (1952, pp, 175, 176, 177). 
San Diego, California, to Paita, Pern; Galapagos Islands. 

Family Palinuridae 

PctnuUrus gracilis Streets (llolthnis and Villalobos, 1961, p. 254), Gnlf of 
California to Paita, Pern; fGalapagos Islands. 

PanuUrus penicillaUis Olivier (Chace, 1962, p. 617). Galapagos Islands; 
Socorro Island, Revillagigedo Islands; Hawaiian Islands; Tnamotn 
Islands; Red Sea to South Africa. 

Prom an inspection of the ranges of the species in the foregoing lists, 
it is obvious that the affinities of the species are with those of the mainland 
and the Gala])agos Islands. 

Fifty species of brachynran, anomnran and maernran (shrimp-like) 
crustaceans are here listed from Cocos Island ])nt additional species are 
known to ocenr there. Of the 50 species, two are endemic, 41 occur on the 
mainland, 33 (or 34) at the Gahipagos Islands, seven in Indo-Pacific waters 
and three (or four) in Atlantic waters. 

Authors who have published papers which include crabs and shrimps 
occurring at Cocos Island include: Boone (1927; 1930a; 1930b; 1932); 
Chace (1962); Faxon (1893; 1895, list pp. 257-258); Garth (1946; 1958); 
Haig (1960); Holthuis (1952); Holthuis and Villalobos (1961); Rathbun 
(1902; 1930); Schmitt (1939b). 

Class ^Iykioi’Oda 

Newportm rogersi Pocock. Mainland. 

Otocryptops mehniostoma Newport. Mainland. 

Otostigmus scahricauda Humbert and Saussure. Mainland. 

Epinannolcne pitticri Brolemann. Cocos Island only. 

Leptodesvius folmm Brolemann. Cocos Island only. 

Orthomorpha coarefata Saussure. Cocos Island only. 

Bliinocricxis (Etirhinocricus) hioUeyi 3vo]ema\m. ]\[ainland. 

Seven species of ^lyriopoda have been reported from Cocos Island by 
Brolemann (1903; 1905). Of these, 3 chilopods and 1 diplopod also occur 
on the mainland, and 3 diplopods are reported only from Cocos Island. 
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Class Insecta 

A few members of tliis class from Cocos Island noticed in the literature 
are mentioned here. 

Arrhinotermes oceanicus Wasmann (1902, p. 139). A termite. 

Eufennes (prope ripperti l^ambnr) (Wasmann, 1902, p. 139). A termite. 
Kalotermes (Neoicnncs) larseni Lis^ht (1935, p. 239). A termite. Known 
only from Cocos Island. Said to be related to Neotervies castaneus Bnr- 
meister which occurs in the American tropics. 

Leucotermes insuhnis Wasmann (1902, pp. 139, 140). A termite. 

IJistoris ociius Fabilcius. (hted as Ilintrio proba])ly odiu^ by Williams, 
(1911, p. 290). Ifistrio orion P^abricius, now believed to be a synonym, 
also was rei)orted fi'om Cocos Island by Beebe (1926, p. 436). This 
])nttertly ranges throu^lioiit the American tropics. 

Ilerse cingulata PTd^ricius [Williams, 1911, ]>. 3>17 (as Phlegdthontius cm- 
gnJata)]. This hawk-moth is wide spread in the American tropics and 
also occurs in the Calaj^agos Islands. 

Lcucomclimt pica ]\[ac(juart (Cocfiiillett, 1901, ]). 375). This little fly is 
abundant on Cocos Island at least at certain times in the year. It was 
originally described from Brazil and the American troi)ics. 

Cicada sp. (Ileidemann, 1901, p. 370). One s]>ecies of cicada has been re¬ 
ported from (^)cos Island. 

Odgneru^i (Pachodgnents) nasiden.s Ijatnulle (Williams, 1926, ]). 349). 

Williams rei)oi*ted this wasp from Cocos Island. 

PopiJius lenzi Kuwert (1897, p. 301; van Doesburg, 1953, p. 203). This 
beetle was described from Cocos Island. Its affinities are with species 
on the mainland. 

Collenette (1926, j). 234) mentioned collecting a “longicorn beetle'’ and 
‘4ady-birds’’ on (hcos Island, lie also mentioned (p. 231) seeing an insect 
there resembling Agva^dis vaniJlac Linnaeus (a widely distributed si)ecies) 
from the Calapagos Islands. 

Order Hymenoptera 

Atta c( phalotes Linnaeus'^ (P'orel, 1908, p. 40; Bmery, 1919, ]). 40). 

Azteca cmmac PoreP (1908, p. 62; Emery, 1919, p. 40). 

Brarhipngnnex Jongicornis PoreP (1909, ]>. 64; Emeiw, 1919, p. 40). 

Camponotus (Mgrmoihrix) ahdominaHs stercararins Phii*eP (1908, p. 71; 
Ihnery, 1919, p. 40). 

Canijwnatus (MynnohracJigs) hioUeyi Forel [P'orel, 1902, p. 177 (as Cam- 
imnotus hioUcyi): Wheeler, 1919, pp. 301, 305; Emery, 1919, p. 40)]. 
Caaiponatus (Myrmohrachysi) hlandus P. SmitlP fPorel, 1908, p. 72; 
Pmery, 1919, ]>. 40, as Camponotus (Myrmocamchis) hlandus]. 
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Cumponotus (Mynnaphuenus) AVheeler (1919, pp. 301, 305; 1933, 

p. 61). 

Cryptocerus cristatus Emery (1919, p. 40). 

Cyphomynnex rimosus slavini P^oreP^ (Forel, 1908, p. 43; P^mery, 1919, 
p. 40). 

Eciton (Lahidus) crassicornis P\ Smith (Emery, 1919, p. 40). 

Euponera (Trachymesopns) stigma P^abriems (Wheeler, 1919, pp. 301, 302; 
p]mery, 1919, p. 40). 

Odontomachus haematodes Linnaeus^ (P\)rel, 1908, p. 35; Emery, 1919, 
p. 40). 

Odontomachus haematodes insularis (Juerin (Wlieeler, 1919, pp. 301, 303). 
Pheidole hiconstricta hicolor p]mery (1919, j). 40). 

Fheidole punctatissima .Mayr (Emery, 1919, j). 40). 

Pheidole subarmata Mayr^ (P^orel, 1908, p. 52; p]mery, 1919, p. 40). 
Prenolepis (rividula) guatemalensis cocoensis P^oi*el [P^orel, 1902, p. 178 
(as Prenolepis guatemalensis var. cocoensis): Wheeler, 1919, pp. 301, 
305; p]mery, 1919, p. 40, as Prenolepis (Xylanderia) guatemalensis var. 
coco'Oisis ]. 

Pseudomyrma helti Emery, var. (1919, ]). 40). 

Solenopsis geminata P^oreP (1908, p. 45; p]mery, 1919, }). 40). 

Solenopsis succinea Emery (1919, p. 40). 

Tetramorium guincense Fabrieins (Wheeler, 1919, pp. 301, 303; Phiiery, 
1919, p. 40). 

Wasmeoinia auropunctata Koo’er (Wheeler, 1919, pp. 301, 304; Phiiery, 
1919, p. 40). 

Wasmannia anropunctat<( var. rugosa P'oreP (1908, p. 45; Pbiiery, 1919, 
p. 40). 

The foregoing includes the combined lists of si)eeies and subspecies of 
ants reported from Cocos Island by Forel (1902; 1908), by Wlieeler (1919; 
1933) and by Emery (1919). 

P^rel (1908) suggested that 10 species (those in the list indicated by 
the symboP) of the ant fauna of Cocos Island evidently arrived there with 
cultivated plants. Emery (1919) discussed the ant fanna and remarked on 
the preponderance of Central American forms. Apparently he favored the 
tlieory that some of these insects reached the island by way of a land 
bridge connected with the mainland during late Tertiary time. 

Wheeler (1919, p. 301) remarked on seven species (which he listed) as 
follows; “With the exception of the tropicopolitan ‘tramp’, Tetramorium 
guineensey of Old World origin, none of the forms is known to occur in the 
Calapagos Islands and all are neotropical or have strongly neotropical af¬ 
finities.” Further (p. 302), “It is evident that the Cocos ants are decidedly 
tropical whereas those of the (talapagos are mainly such as belong to sub- 
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tropical or temperate regions or at any rate to the cooler or siibalpine 
regions in the New World tropics.’^ 

Class Arachnida 

Argijroepeim nigviventris Keyserling. Reported from Cocos Island by Banks 
(1902, p. 61) and by Heller (1902, p. 78). It has also been reported 
from the Cahipagos Islands, Central America, Colombia, Brazil, and 
the West Indies. 


Phylum (MIORDATA 
Class Reptilia 


AnoHs townscndi Stejneger 
Sphacrodactgiiis pacificns Stejneger 

Only two species of lizards have been described from Cocos Island, both 
by Stejneger (1900, p. 168; 1903, p. 3). Spluterodactylus pacificus has been 
compared by herpetologists with S. lincolatus Lichtenstein which ranges 
from Central America to Colombia (Stejneger, 1903, p. 4: Barbour, 1921, 
p. 236, pi. 1, fig. 3, pi. 13, figs. t-4). 

For additional information on this grou]^ see Heller (1903) ; Taylor 
(1956). 


Class Pisces 

Fowler (1938, pp. 248-261) ])ublished lists of the fishes known to occur 
at Cocos Island. He recorded 72 species from or in the general vicinity of 
this island. Briggs (1961, i)p. 552-554) reported 16 of 53 (30 per cent) 
species of transpacific shore fishes at Cocos Island. This woidd be 22.2 per 
cent of the 72 species reported from the island by Fowler. ]\Iore recently 
Briggs (written communication April 3, 1962) mentioned a total of 59 
shore fishes “of which sixteen are trans-])acific, thirty-eiglit are American, 
and five are endemic.” 

A freshwater guppy, CofgJopus cocorn.sis Heller and Snodgrass (1903, 
p. 211, pi. 11), described from streams at Chatham Bay, Cocos Island, was 
.said to be allied to ^icgdium salvini Hrant from Panama. 

Other woi‘kers who have contributed information concej*ning fishes from 
Cocos Island include: Beebe (1926, pp. 228, 435); Beebe and Tee-Van 
11941a; 19411) (sharks, rays, mantas, chimaei-as) ] ; Fowler (1932); Hal¬ 
stead and Bunker (1953) ; Halstead and Schall (1956) ; Heller and Snod¬ 
grass (1903); Heere (1936); Klausewitz (1958) ; flyers (1941); Myers and 
Wad(‘ (1941) ; Nichols and Breeder (1928) ; Schmitt and Schultz (1940) ; 
Seale (1940) ; Snodgrass and Heller (1905). 
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Class Aves 
(Land Birds) 

Bxitorides virescens viacuJatns Boddaert, (Green heron). [Gifford, 1913, 
p. 65 (as Bxitorides virescexis); Slndd, 1962, written communication (as 
Bxitorides virescens macuJatus)]. ^lainland and Galapagos Islands. 
Dexidx'oica petechia axireola Gould. (Yellow warbler). Reported from Cocos 
Island as Dexidroica axireola Gould by Townsend (1895, p. 122) and as 
Dexidroeca petechia by Gifford (1919, p. 216) ; Beebe, 1926, p. 435 (as 
Dexidroica petechia aureola) ; Sludd, [1962, written communication (as 
Dexidroica petechia axireola)]. Mainland. 

Tlirxixido rxistica erythrogaster Boddaert. (Barn swallow). (Gifford, 1919, 
p. 205). Mainland. 

Nesococcyjc ferrxigixiexis Gould. (Cocos Island Cuckoo). [Gould, 1843, p. 
105 (as Coccyzxis fexpxtgixiexis) ; Gifford, 1919, p. 195 (as Coccyzxis 
fex'rugixiexis) ; Beebe, 1926, p. 435 (as Coccyzxis ferrugixieus) ; Sludd, 
1962 [written communication (as Nesococcyx ferruginexis)]. Known 
only from Cocos Island. 

Nesotriccxis ridgwayi Townsend. (Ridgway’s flycatcher). (Townsend, 1895, 
p. 124; Gifford, 1919, p. 200; Beebe, 1926, p. 435). Known only from 
Cocos Island. 

Paxidioxi haliaetxis Lmivaeuf^. (Osprey). (Gifford, 1919, p. 193). ^lainland. 
Pixiaroloxias ixiorxiata Gould. (Cocos Island finch). [Gould, 1843, p. 104 (as 
Cactornis ixiorxiata) ; Townsend, 1895, p. 123 (as Cocornis agassizi); 
Richmond, 1902, pp. 247-248 (discussion of the type locality and syn¬ 
onymy of Pixiaroloxias ixiorxiata); Gifford, 1919, p. 242 (as Pixiaroloxias 
ixiorxiata); Beebe, 1926, p. 435 (as Cocorxiis aga.^sizi); Swarth, 1931, pp. 
268-271; Lack, 1945, pp. 19, 126, 129, and 1953, pp. 67, 72; Bowman 
(1961, pp. 20, 92, 94, 100, 104, 109, 113, 115, 129, 159, 161, 168, 177, 204, 
207-216, 218, 220, 225, 231, 234, 289, pis. 7, 12, 16, 20)]. Known only 
from Cocos Island. 

This list of 7 species and subspecies of land birds from Cocos Island with 
their occurrence elsewhere, was compiled from the literature supplemented 
by information received from Dr. Paul Sludd. Of the 7, 3 are known only 
from this island. Wallace in 1876 (p. 60), remarked on the interesting 
occuiTence of ^'Coccyzxis’' [AY^^ococciyj*] on this island. 

Gifford (1919) discus.sed the land birds of Cocos Island and additional 
remarks concerning members of this group may be found in papers by Beck 
(1907); Murphy (1936); Rothchild (1902); Townsend (1895); see also Car- 
riker (1910) and Eisenmann (1955). 

Sea birds from Cocos Island have been discussed by Snodgrass and 
Heller (1902; 1903); by Gifford (1913), whose account includes references 
to other authors; and by ^lurphy (1936, p. 319). 
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BOTANY 

The flora of Ooeos Island has attracted the attention of several botanists. 
A comprehensive report by Stewart (1912) I'ccorded 77 s})eeies of vascular 
plants, 20 of which are ferns. Only 8 of them (8.69 per cent), are endemic. 
Twenty-seven of these species, 11 of them ferns, also occur in the Galapagos 
Islands where the endemicity is reported to be 40.9 per cent 

Stewart concluded from his studies that the flora of Cocos Island was 
that of an oceanic island, younger than that of the Galapagos Islands, and 
that there was no evidence to support the theory that the island was ever 
connected by land with either the mainland or the Galfipagos Islands. He 
l)elieved that the flora reached the island chiefly from the mainland for¬ 
tuitously through the agencies of winds, ocean currents, and migratory 
birds. 

Svenson (1935, p. 259), referring to Johnston (1931, p. 35), stated that 
the vegetation of Cocos Island consists of about 100 species, of which about 
10 are endemic, '‘overwhelmingly of ferns, melanostoines, and orchids.” lie 
mentioned that tliere is no change in the flora to a height of at least 457 
meters (1500 feet). lie also stated that excei)t for ferns, virtually none of 
the species also occur on the Galapagos Islands. 

Cook (1939) described a mountain i:)alm, liooscvdtia fmnkUnicDKc from 
Cocos Island. It was said to be rather closely related to Plecfis oweniana 
Cook from Guatemala. Cook believed that the coconut palms observed on 
Cocos Island as early as 1699 by Wafer, were introduced there. 

^hirious components of the Cocos Island flora have been discussed by 
authors in several i)apers including: Bartram (1933. Hosses; see also list 
by Stewart, 1912, p. 395); Clark (1953, Ilepaticae); Cook (1910; 1939; 1940, 
Palms) ; Cooke and Bonar (1961, Fungi) : Howe (1934, Ilepaticae) ; Pittier 
(1899); Bose (1892); Sti‘wart (1911, ])]). 230, 233-235. He remarked on 
the origin of the Galapagos flora and gave occasional reference to Cocos 
Island) ; Svenson (1935, includes various authoi’s in his bibliography). 
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58, pp. l-VTI, 1-302, ])ls. 1-22, figs. 1-74 in text, Augaist 22. 
[Concerning Cocos Island, see p. 6 and fig. 2 (p. 7). Concern¬ 
ing Pinaroloxias inornate^ see pp. 20, 92, 94, 100, 104, 109, 113, 
115, 129, 159, 161, 168, 177, 204, 207-216, 218, 220, 225, 231, 
234, 289, pis. 7, 12, 16, 20.] 

Briggs, J. C. 

1961. The east Pacific barrier and the distrilmtion of marine shore 
fishes. Evolution, vol. 15, no. 4, pp. 545-554, figs. 1-3 in text, 
Deccm])cr 30. 

Brig(js, Marip: 

1950. Cocos Island venture. Borden Pulilishing Company, Los Ange¬ 
les, California, pj). 1-214, 1 map (on lining paper). 

Brolez^iann, H. W. 

1903. Myriapodcs rccueillis a ITsla de ( 'Ocos ])ar M. le Professcur P. 

Biolley. Annales de la Societe Entomologique dc France, vol. 
72, ler trimestre, pp. 128-143, 1 pi., figs. 1-10 in text, June. 

P105. Myriapodcs de Costa-Rica rccueillis par ^Ir. Ic Professcur P. 

Biolley. Annales de la Societe Entomologicpie de France, vol. 
74, 3er trimestre, p]n 336-380, pis. 8, 9, 10, figs. 1-9 in text, 
October. [Concerning species from Cocos Island, see pp. 337, 
338, 339, 341, 372.] 

Burxev, J. 

1803-1816. A chronological history of the discoveries in the South Sea 
or Pacific Ocean. London, pt. 1, i)p. I-XTI (+ 8), 1-383, ap., 
pp. 385-391, 5 charts, 1803. [Concerning Cocos Island, see pp. 
275-276.] ; vol. 4, pp. I-XVI, 1-580, 5 chaiTs, 1816. [Con¬ 
cerning Cocos Island, see jip. 155, 189-190.] 

Callander, J. 

1768. Terra Australis Cognita: or, voyages to the Terra Australis, or 
southern hemisphere, during the sixteenth, seventeenth, and 
eighteenth centuries. Printed by A. Donaldson, Edinburgh, 
vol. 2, pp. I-II (preface Iw the editor), 3-692. [In this sum- 
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mary of voyages, Dampier s remarks eoncerning Cocos Island 
appear on pp. 578-579 and those of Wafer on pp. 674-676.] 

Campbell, Malcolm, (Sir) 

1931. My greatest adventure: searching for i)ii-ate treasure in Cocos 

Island. T. Butterworth, Ltd., London, pp. 1-200, frontispiece, 
plates. 

1932. Searching for treasure in Cocos Island. Frederick A. Stokes 

Company, New York, ])p. I-VIII, 1-279, frontispiece colored, 
pis. 1-4. 

1934. Modern buried treasure. E. P. Dutton & Co., New York. [Con¬ 

cerning Cocos Island, see ])p. 100-138.] [Not seen.] 

Carkiker, M. a., Jr. 

1910. An annotated list of the birds of Costa Kiea including Cocos 
Island. Annals of the Carnegie' iVIuseum, vol. 6, nos. 2-3, pp. 
314-915, 1 map, August. [Concerning species from Cocos 
Island, see pp. 563, 709, 813, 894.] 

Cfiace, F. A., Jr. 

1962. The non-brachyuran decapod crustaceans of Clipi)erton Island. 

Proceedings of the Fnited States National ^lusenm, vol. 113, 
no. 3466, pp. 605-635, figs. 1-7 in text. [Concerning species 
from Cocos Island, see i)p. 617, 624.] 

Chamberlin, J. 

1935. Treasure hunting, incorjioi'ated. Beview of Reviews, vol. 91, no. 

2, pp. 33-37, 68, 10 figs., February. [Concerning Cocos Island, 
see pp. 37, 68.] 

Chet WOOD, J. 

1904. On r search foi- the missing millions (of Cocos Island) by one of 
the searchers. Being an account of a curious cruise, and a 
more than curious character. The South Sea Bubble Co. [ ?San 
Francisco], pp. 1-210, frontis])iece and pis. 1-12. [Cocos 
Island, p]). 17-30.] 

Chitbp,, L. j. 

1933. Geology of Gabipagos, Cocos, and Easter islands. Bernice P. 

Bishop Museum, Bulletin 110, pp. 1-67, pis. 1-5, figs. 1-9 in 
text. [Chubb, pp. 1-44, 65-67, pis. 1-5, figs. 1-8. “Petrology 
ol the Galajiagos Islands” by Constance Richai'dson, pp. 45-64, 
fig. 9.] [(k)ncerning Cocos Island, see pj). 25-30, fig. 6, ])1. 3, 
B.] 
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Church, G. E. 

1897. [Cocos Island, in] Costa Rica. Geoo’rai)hical Journal, vol. 10, 
no. 1, pp. 56-84, 1 map (o])p. p. 128), July. [Cocos Island, p. 
73.] 

Clark, A. 11, 

1939. Echinoderms (other than Ilolothurians) collected on the presi¬ 

dential cruise of 1938. Smithsonian ^liscellaneous Collections, 
vol. 98, no. 11 (publ. 3536), pp. 1-18, pis. 1-5, June 2. [Con¬ 
cerning’ species from Cocos Island, see p. 2.] 

Clark, II. L. 

1940. Eastern Pacific expeditions of the New York Zoological Society. 

XXI. Notes on the Echinoderms from the west coast of Cen¬ 
tral America. Zoologica, Scientific Contributions of the New 
York Zoological Society, vol. 25, })t. 3, no. 22, pp. 331-352, 
pis. 1, 2, text figs. 1-4, November 14. [Concerning species from 
CAcos Island, see pp. 333, 336, 341, 342, 343, 347, 349, 350, 
352.] 

1948. A report on the Echini of the warmer eastern Pacific, based on 
the collections of the Yelero 111. Allan Hancock Pacific Ex¬ 
peditions, vol. 8, no. 5, pp. I-XIl (Introduction by Th. ^Vfor- 
tensen), pp. 225-352, pis. 35-71, text figs. 1-3, Decemlier 29. 
[Concerning species from Cocos Island, see pp. 226, 229, 235, 
294, 296, 297, 330, 342, 344, 348.] 

Clark, Lois 

1953. Some hepaticae from the Galapagos, Cocos, and other Pacific 
Coast islands. Proceedings of the California Academy of 
Sciences, fourth series, vol. 27, no. 18, pp. 593-624, pis. 37-41, 
]\larch 30. [Concerning species from Cocos Island, see pp. 
599, 601, 602, 603, 604, 606, 607, 608, 609, 610, 611.] 

Clover, S. T. 

1932. A pioneer heritage. Saturday Night Publishing Company, Los 
Angeles, pp. I-l I, 1-291, pis. 1-97, 4 maps (front and back), 
1 text fig. [Concerning Cocos Island, see pp. 143-144, 209- 
211, 2 pis.] 

COLLENETTE, C. L. 

[1926]. Sea-girt jungles. The experiences of a naturalist with the 8L 
George Expedition. Hutchinson &; Company, London, pp. 
I-XIV, 15-275, frontispiece, 1 map, 34 illustrations. [Con¬ 
cerning Cocos Island, see pp. 216-235.] 
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Coi.NETT, J., (Captain) 

17{)8. A voyage to the South Atlantic and round (^ape Horn into the 
I^aeific Ocean, for the ])urpose of extending* the spermaceti 
whale fisheries, and other objects of commerce, ])y ascertaining 
the ports, bays, harbours, and anchoring births, in certain 
islands and coasts in those seas at which the ships of the 
British merchants might be refitted. lh*inted for the author, 
by AV. Bennett, London, p|). I-XVIII, 1-171), 1 portrait, 6 
charts and 3 i)ls. of illustr. [Concerning Cocos Island, see pp. 
67-74, 1 chart, 1 illustr.] 

Cook, 0. F. 

11)10. History of the Coconut l^alm in America. Contributions from 
the United States National Herbarium, vol. 14, pt. 2, pp. 
I-VII, 271-342, IN-XIII (index), pis. 53-66, December 31. 
[See ‘'The Palms of (\)cos Island,'’ ]))). 291-296.] 

1939. A new Palm from Cocos Island collected on the ])residential 

cruise of 1938. Smithsonian Aliscellaneous Collections, vol. 
98, no. 7, (publ. 3532), pp. 1-26, pis. 1-26, Hay 29. 

1940. An endemic Palm on Cocos Island near Panama mistaken for the 

Coconut Palm. Science (new sei*.), vol. 91, no. 2354, pp. 140- 
14‘2, February 9. 

Cook?:, AV. B., and L. Bonak 

1961. Additional fungi from the (falapagos and other Pacific Coastal 
islands collected during the Templeton (b-ocker Expedition, 
1932. Occasional pa])ers of the (bdifornia Academy of Sci¬ 
ences, no. 29, ])p. 1-5, Januai*y 30. [See Paris umhrinella 
Bresadola, reported from Cocos Island, p. 5.] 

COOLIDOE, A. 

1933. A visit to the Cocos and Calapagos islands on board the Blue 
Dolphin. Boston, jnlvately printed, 104 p]). [not paginated], 
87 illustr., 1 chart, 2 vignettes. [16 j^p. of text and 25 illustra¬ 
tions taken at oi* near Cocos Island.] 

CopriLLETT, 1). AV. 

1901. Papers from the Hopkins Stanford Galapagos Expedition, 1898- 
1899. li. Entomological results (2) : Diptera. Proceedings 
of the Washington Academy of Sciences, vol. 3, pp. 371-379, 
Xovemlxn* 7. [Lcucoinoliiio pivd Alacqiuul recoi‘ded from 
Cocos Island, ]). 375. | 

COI ETEK, J. 

1(847. Adventure on the western ('oast of South Amei*ica and the in- 
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terior of California. Longman, Brown, Green, and Longmans, 
London, vol. I, pp. I-XII, 1-288. [Concerning Cocos Island, 
see pp. 95-126.] 

Craufurd, Q. C. a. 

1927. Concerning a hunt for treasure in the Pacific. A true yarn. 

Blackwood’s Magazine, vol, 221, no. 1338, pp. 535-546, April. 

Cushman, J. A., and Irene ]\IcCulloch 

1939. A report on some arenaceous Foraminifera. Allan Hancock Pa¬ 
cific Expeditions, vol. 6, no. 1, pp. 1-113, pis. 1-12, August 

14. I Concerning species fi'om (/ocos Island, see pp. 60, 69, 
79, 96, 104, 106, 112. | 

1950. Some Lagenidae in the collections of the Allan Hancock Founda¬ 
tion. Allan Hancock Pacific Expeditions, vol. 6, no. 6, pp. 
295-364, ])ls. 37-48, February 23. [Concerning species from 
Cocos Island, see pp. 315, 317, 327, 352.] 

Dale, W. H. 

1895. Scientific results of exjdorations by the U.S. Fish Commission 

steamer AU)(iiro:^s. No. XXXIV. Report on ^lollnsca and 
Brachioi)oda dredged in deep water, chiefly near the Hawaiian 
Islands, with illustrations of hitherto unhgured species from 
northwest America. Proceedings of the Fnited States Xational 
iMiLseum, vol. 17, no. 1032, i)p. 675-733, pis. 23-32, July 2. 
[Concerning species from Cocos Island, see p. 717.] 

1896. Insular landshell faunas, especially as illustrated l)y the data 

obtained by Dr. G. Baur in the Galapagos Islands. Proceed¬ 
ings of the Academy of Xatural Sciences of Philadelphia, vol. 
48, pp. 395-459, pis. 15-17. [Pp. 395-456, issued September 

15, pp. 457-459, September 22.] 

1900. Additions to the insular land-shell faunas of the Pacific Coast, 
especially of the Galapagos and Cocos islands. Proceedings of 
the Academy of Xatural Sciences of Philadelphia, vol. 52, pp. 
88-106, pi. 8. [Pp. 88-96, April 13; pp. 97-106, April 16.] 
[“Cocos Island species,” pp. 96-99.] 

1902. Illustrations and descriptions of new, unfigured, or imperfectly 
known shells, chiefly American, in the U.S. National Museum. 
Proceedings of the United States Xational ^Museum, vol. 24 
(no. 1264), pp. 499-566, pis. 27-40, ]\Iarch 31. [Concerning 
species from Cocos Island, see p. 561.] 

1908. Keports on the dredging operations off the west coast of Central 
America to the Galapagos, to the west coast of ^lexico, and in 
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the Gulf of California, in charge of Alexander Agassiz, car¬ 
ried on by the U.S. Fish Commission steamer Albatross, 
during 1891, Lieut. Commander Z. L. Tanner, U.S.N., com¬ 
manding. XXXVII. Reports on the scientific results of the 
ex])edition to the eastern tropical Pacific, in charge of Alex¬ 
ander Agassiz, by the U.S. Fish Commission steamer Albatross, 
from October, 1904, to IMarch, 1905, Lieut. Commander L. M. 
Garrett, IT.S.N., commanding. XIV. Reports on the Mollusca 
and Brachiopoda. Bulletin of the ]\lusenm of Comparative 
Zoology at Harvard College, vol. 43, no. 6, i)p. 205-487, pis. 
1-22, October, f Concerning species from Cocos Island, see pp. 
405, 436-437.] 

1909. Report on a collection of shells from Peru, with a summary of 

the littoral marine Mollusca of the Peruvian Zoological Prov¬ 
ince. Proceedings of the United States National Museum, vol. 
37, no. 1704, pp. 147-294, pis. 20-28, November 24. [Con¬ 
cerning species from Cocos Island, see pp. 194, 195, 205, 246.] 

1910. Summary of the shells of the genus Conus from the Pacific 

Coast of America in the U.S. National ^Museum. Proceedings 
of the United States National Museum, vol. 38, no. 1741, pp. 
217-228, June 6. [Concerning species from Cocos Island, sec 
p. 225.] 

1917. Summary of the mollusks of the family Alectrionidae of the 
West Coast of America. Proceedings of the U.S. National 
Museum, vol. 51, no. 2U)6, pp. 575-579, January 15. [Con¬ 
cerning species from Cocos Island, see p. 578.] 

1920. Annotated list of the recent Brachiopoda in the collection of the 
Ignited States National ^luseum, with descrijdions of thirty- 
three new forms. Proceedings of the TT.S. National JMuseum, 
vol. 57, no. 2314, pp. 261-377, June 24. [Concerning species 
from Cocos Island, sec p. 288.] 

Dampier, W. 

1699. A new voyage round the world. Printed for James Knapton, 
London, vol. 1, edit. 4 corrected, pp. A2-A4 [6 pp.], 1-550, 
4 maps. [Concerning Cocos Island, see pp. Ill, 131.] 

1729. A new voyage round the world (with an introduction by Sir 
Albert Gray). Argonaut Press, London, pp. I-XXXVII, 
1-376, ])ortrait, 6 pis. (4 maps). Reprint of Edit. 7, 1927. 
[Concerning Cocos Island, see ])]). 83, 111.] 

Davis, W. ]\I. 

11874] U)26. Nimrod of the sea or the American whaleman. Edition 
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1926 with an introduction and notes by John R. Spears (pp. 
IX-XIX). (diaries E. Lauriat Company, Boston, pp. 1-406, 
frontispiece, 81 illnstr. [Concerning* Cocos Island, see pp. 
115-124, 3 figs.] 

Deichmaxx, Elizabeth 

1941a. Coelenterates collected on the presidential cruise of 1938. Smith¬ 
sonian Miscellaneous Collections, vol. 99, no. 10, pp. 1-17, 
1 pi., figs. 1-4 in text, January 27. [Concerning species from 
Cocos Island, see p. 13.] 

1941b. The Ilolothiirioidea collected by the Ydcro ILL during the yt^rs 
1932 to 1938. Part I. Dendrochirota. Allan Hancock Pacific 
Expeditions, vol. 8, no. 3, pp. 61-195, pis. 10-30, June 20. 
[Concerning species from Cocos Island, see pp. 69, 149, 150.] 

1958. The Ilolothiirioidea collected by the Velcro JII and IV during 
the years 1932 to 1954. Part II. Aspidochirota. Allan Han¬ 
cock Pacific Expeditions, vol. 11, no. 2, pp. 253-349, pis. 1-9, 
February II. [Concerning species from Cocos Island, see iip. 
261, 289, 292, 293, 296, 305, 312, 313, 318, 324, 326.] 

Dewond, Joan 

1957. ]\licronesian reef-associated gastropods. Pacific Science, vol. 11, 
no. 3, pp. 275-341, pis. 1-4, figs. 1-42 in text, July. [Concern¬ 
ing species from (\)cos Island, see p]). 301, 304.] 

Doesbukg, P. H. Van 

1953. On some neotropical Passalidae. Pan-Pacific Entomologist, vol. 

29, no. 4, p]). 203-205, October. [Concerning species from 
Cocos Island, see p. 203.] 

Douglas, A. J. A., (]\Iajor), and P. 11. -Johnson 

1926. The South Seas of today, being an account of the cruise of the 
yacht Si. George to the South Pacific. Cassell and Comi^any. 
Ltd., London, New York, pp. i-xiv, 1-295, 39 illustrations and 
3 charts. 

Driscoll, C. B. 

1931. Pirates ahoy! The perennial treasure hunters of Cocos Island. 

San Francisco Chronicle, vol. CXXXIX, no. 151, Sunday 
magazine section [p. 8, not paginated], 1 illnstr., December 13. 

Durham, J. W. 

1962. Scientific results of the Calapagos-Expedition 1953-54 of the In¬ 
ternational Institute for Submarine Research, Vaduz (Liech¬ 
tenstein), leader, Dr. Hans Hass. Corals from the Calapagos 
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and Cocos Islands. Proceedings of the California Academy of 
Sciences, fourth ser., vol. 32, no. 2, pp. 41-56, figs. 1-9, June 
29 [mailed July 13.] 

Durham, J. W., and -I. L. Barnard 

1952. Stony corals of the eastern Pacific collected by the Velero 111 
and Velero IV. Allan Hancock Pacific Expeditions, vol. 16, 
no. 1, pp. 1-110, pis. 1-3 6, August 18. [Concerning speeies 
fi‘om Cocos Island, see pp. 30, 36, 42, 53, 58, 73, 103.] 

Eisenmann, E. 

1955. The species of middle American birds. Transactions of the 
Linnaean Society of New York, vol. 7, pp. I-VI, 1-128, April, 
[(kmcerning species from Cocos Island, see pp. 68, 89, 102.] 


Emerv, C. 

1919. Formiche delT Isola Cocos. Rendiconto delle session! della R. 

Accademia della Scienze delP Instituto di Bologna, Classe di 
Scienze PJsiche, Xuova serie, vol. 23 (1918-19), pp. 36-40. 
[Concerning species fi*om Cocos Island, see p. 40.] 


Faxon, W. 

1893. Re])orts on the dredging operations olf the west coast of Central 
America to the Galapagos, to the west coast of Mexico, and in 
the Gulf of California. . . . by the U.S. Fish Commission 
steamer Albatross, during 1891. . . . VI. Preliminary desci'ip- 
tions of new species of Crustacea, Bulletin of the iMuseum of 
Comparative Zoology at llarvai*d College, vol. 24, no. 7, pp. 
149-220, August. 

1895. Reports on an exploration off the west coasts of Mexico, Central 
and South America, and off the Gahipagos islands, in charge 
of Alexander Agassiz, by the U.S. Fish Commission steamer 
Albatross, during 1891, Lieut. Commander Z. L. Tanner, 
U.S.X., commanding. XV. The stalk-eyed Crustacea. iMemoirs 
of the Museum of Comparative Zoology at Harvard (h)llege, 
vol. 18, i)p. 1-292, pis. A-K, 1-56, 57 (map), April. [For 
a list of 32 speeies from off Cocos Island, see p. 257.] 

Ftj:is(uimann, J. 

1935. F()otst(*ps in the sea. G. V. Putnam’s Sons, Xew York, ])p. 1-286, 
frontispiece, 116 halftone illusti*. (on 46 unnumbered plates), 
maps on front and back lining paper. [Concerning Cocos 
Island, see pj). 21-38 and illustr. 5-11.] 
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Fodor, X. 

1962. The Cocos Island mystery. Tomorrow, vol. 10, no. 1, pjr 71-80, 
Winter [is.siied January]. 

Forel, a. 

1902. Qiiatre notices myrmecoloo-iques. Annales de la Socitde Ento- 
molog’iqiie de llelgiqiie, tome 46, pp. 170-182, ^lay 1. [See 
‘JI Fourmis de Tile de Coco, etc.,'' pp. 176-179.] 

1908. Fourmis de Costa-Rica recoltees ])ar ^I. Paul Piolley. Bulletin 
de la Societe Vaudoise des Sciences Xaturelle, ser. 5, vol. 44, 
no. 162, i)p. 35 72, March. 

Fowlp:r, II. W. 

1932. The fishes obtained by the Pinchot South Seas P^xpedition of 
1929, with description of one new genns and three new species. 
Proceedino'S of the U.S. X’ational ^luseum, vol. 80, art. 6, piibl. 
no. 2906, pp. 1-16, figs. 1-4 in text, Febi*uary 16. | Concern¬ 
ing species from Cocos Island, see j)]). I, 6, 9, 12, 15.] 

1938. The fishes of the (Jeorge Vandei'bilt South Pacific Expedition. 

1937. ^lonographs of the Academy of Natural Sciences of 
Philadelphia, no. 2, ])}). I-V, 1-349, froiiti.spiece (map), pis. 
1-12, October 14. [List of species known from Cocos Island, 
pp. 248-261.] 

Fraser, C. ]\IcL. 

1938. llydroids of the 1932, 1933, 1935, and 1939 Allan Hancock Pa¬ 
cific Expeditions. Allan Hancock Pacific Expeditions, vol. 4, 
no. 3, p}). 129-153, pis. 19-21, October 20. [Concerning species 
from Cocos Island, .see j)p. 132, 133.] 

1943. Ocneral account of the scientific work of the Vflero III in the 
eastern Pacific, 1931-41. Pt. II. (leogra])hical and Biological 
Associations. Allan Hancock Ihicific Ex])editions, vol. 1, no. 2, 
pp. 49-258, pis. 17-128, Decembei*. [Concerning Cocos Island, 
see especially p. 161, pis. 78-80.] General account of the 
scientific work of the Velcro 111 in the Eastern Pacific, 
1931-41. Pt. III. A ten-year list of the Velcro III collecting 
stations. Allan Hancock Pacific Expeditions, vol. 1, no. 3, 
pp. 259-431, charts 1-115, December, 1943. An appendix of 
collecting stations of the Allan Hancock Foundation for the 
year 1942. [Concerning Cocos Island, see pp. 279, 313, chart 
78, p. 408.] 

1948. llydroids of the Allan Hancock Pacific Expeditions since March, 

1938. Allan Hancock Pacific Expeditions, vol. 4, no. 5, pp. 
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179-335, April 21. [Concerning species from Cocos Island, 
see pp. 226, 250.] 

Freeman, 0. W. 

1951. Geography of the Pacific. John Wiley & Sons, Inc., New York, 
pp. I-XII, 1-573, figs. 1-156, + (frontispiece). [See 
‘'Islands of the Eastern and Northern Pacific/' pp. 522-544, 
figs. 149-152. “Cocos Island,” pp. 532-533.] 

Garth, J. S. 

1946. Distribution studies of Galapagos Bi'achyiira. Allan Hancock 
Pacific Expeditions, vol. 5, no. 11, pp. 603-638, charts 1-10, 
June 14. [Concerning species from Cocos Island, see pp. 621, 
622, 623.] 

1958. Brachynra of the Pacific Coast of America. Oxyiliynchia. Allan 
Hancock Pacific Expeditions, vol. 21, pt. 1, I-XII, 1-499 
[+ 1 ])lank] ; pt. 2, pp. 501-854, pis. A-Z 4, 1-55, July 25. 

Gerhard, P. 

1960. Pirates on the west coast of New Spain 1575-1742. Arthur H. 

Clark Company, Glendale, California, pp. 1-274, 10 illustr. 
[Concerning Cocos Island, see pp. 53, 104, 107, 113, 157, 163, 
218, 222.] 

Germain, L. 

1934. Etudes sur les faunes malac()logi(iues insula ires de POcean Pa- 
cifique. [In] Contribution a TEtude du Peuplement Zoo- 
logique et Botanique des lies du Pacifique. Societe de Biogeog- 
raphie, mem. 4, pp. 89-153, “cartes” 1-4. [Concerning the 
molluscan fauna of Cocos Island, see p. 153, footnote 2.] 

Gifford, E. W. 

1913. Expedition of the California Academy of Sciences to the Galapa¬ 
gos Islands, 1905-1906. No. VIII. The birds of the Galapagos 
Islands, with observations on the birds of Cocos and Clipper- 
ton islands (Columbiformes to Pelecaniformes). Proceedings 
of the California Academy of Sciences, fourth ser., vol. 2, pt. 
1, pp. 1-132, pis. 1-7, August 11. 

1919. Expedition of the California Academy of Sciences to the Gala¬ 
pagos Islands, 1905-1906. No. XIII. Field notes on the land 
birds of the Galapagos Islands and of Cocos Island, Costa Rica. 
Proceedings of the California Academy of Sciences, fourth 
ser., vol. 2, ])t. 2, no. 13, p]). 189-258, Jnne 16. [Concerning 
s])ecies from Cocos Island, see pp. 193, 195, 200, 205, 216, 242.] 
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Gissler, a. 

]\ly twenty years on Cocos Island. ^Manuscript in Foul Anchor 
Archives, Rye, New York. [According to R. I. Nesmith, 

1958.] 

Godwin, G. S. 

1931. Vancouver. A life. 1757-1798. 1). Appleton & Co., New York, 
pp. I-Nl, 1-308, frontispiece, 10 illustrations, 3 charts. [Con¬ 
cerning Cocos Island, see pp. 138, 262.] 

Gould, J. 

1843. Nine new birds, collected during the recent voyage of H.^M.S. 

Sulphur, Proceedings of the Zoological Society of London for 
1843 (Part 11), pp. 103-108, December. [Concerning species 
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1946. The nonmarine mollnsks of San Jose Island, with notes on those 
of Pedro Gonzalez Island, Pearl Islands, Panama. Smith¬ 
sonian Miscellaneous Collections, vol. 106, no. 6, (publ. 3850), 
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lated coasts and seas, including the American Quadrant of 
Antarctica, based upon the Brewster-Sanford Collection in the 
Ameilcan ^Museum of Natural History. New York, vol. 1, pp. 
I-XXll, 1-640, i)ls. 1-38 and 6 pis. (col., unnumbered), figs. 
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see p. 67.] 

PiLSBRY, II. A., and E. G. Vaxatta 

1902. Papers from the Hopkins Stanford Galapagos Ex])edition, 1898- 
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